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You did some research and found out that in 
1939, Mercedes built their first prototype safety 
vehicle. In 5t, they patented front and rear 
crumple zones. In 59 they introduced a front 
impact crash test. In 78, front and rear antilock 
brakes. In '61, a Supplemental Restraint System 
with a front air bag. Now, after so many years 
of looking forward, Mercedes looks to the side. 
They've come out with the first car with 


air bags in the side doors, the 1996 E-Class. 


These side air bags are mounted in the front 
doors. They're designed to help protect your 
head as well as your side and electronically 

activate in 14 milliseconds. To learn more, 


"MSRP for an E300D excludes $595 transportation charge, all taxes, title/documentary fees, registration, tags, dealer prep 
charges, insurance, optional equipment, certificate of compliance or non-compliance fees, and finance charges. E320 starts 
at $43,500. Prices may vary by dealer. E300D shown at MSRP of $41,655 includes optional sunroof and metallic paint. 


Air bags are supplemental restraints. Please always wear your seatbelt. 
©1995 Mercedes-Benz of North America, Inc., Montvale, N.J., Member of the Daimler-Benz Group. 


You've got a real life. Enjoy it responsibly. 
bel; - Blended Scotch Whisky - 40% ALC/VOL (80 Proof) - ©1995 Schieffelin & Somerset Co., NY, NY 
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In addition to a 120MHz 
Pentium? processor* 1GB 
HD, 8-40MB RAM, and a 
10.4" high-resolution color 
screen, the NEC Versa“ 
4000 features advanced 
VersaBay"ll technology. 
So, by simply swapping 
components, it can be 
transformed from a high- 
powered workhorse into 


a portable multimedia 


The NE OC Vers a 2000. station. Just how long 


FULLY INTERCHANGEABLE NOTEBOOK OR _%sesittake? Well, how 


STATE-OF-THE-ART MR. POTATO HEAD? Me ate to put 


ears on Mr. Potato Head®? 


For more information, 
call 1-800-NEC-VERSA, 
or look us up at 


1 1 1 
1 1 1 
1 1 1 
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http://www.nec.com. 


SEE, HEAR 


AND FEEL THE 


j) aan . 4 DIFFERENCE” 


Feel the Difference are trademarks of NEC Technologies. Ine. The Intel Inside logo and Pentium are registered trademarks of Intel Corp. The Designed for N E 
trademark of Hasbro, Ine. Used with permission. ©1995 NEC Technologies Inc. NEC GSA #GSAOOK94AGS5241PSOL Key #90489 
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(67) The Netizen it's the new economy, stupid 
(74) Reality Check The future of robotics 
(76) Raw Data Stats 'R' Us 
(78) Geek Page 3-D viewing goes glassless 
(80) Follow the Money Bandwidth or bust 
(82) Deductible Junkets Imaging the Future Il 
(84) Updata The closing of Kaleida, Promo's auto-fulfillment, IPhone's dial tone. 


(86) Cyber Rights Now Don't mourn, organize! 


Plaintext 


ELECTROSPHERE 


(90) The Cutting Edge By Michael Meloan 


104) What Part of “No Law” Don’t You Understand? By William Bennett Turner 


IDEES FORTES 


415) The Great Airwave Robbery By Mark Lewyn 


118) Libel Law: Let It Die By Mike Godwin 


(159) Just Outta Beta 


210) Nicholas Negroponte 


Cover: George Gilder photographed by Jill Greenberg, January 1996, New York. 
Introduction: Armageddon Design and Advertising (cerberus3@armageddon-dna.com). 
Irish translation courtesy of Martin Owen and Sineäd Nic Coitir. 


George Gilder 


Does he really think scarcity is a minor obstacle on the road to techno-Utopia? 
(And would he please stop talking about race and gender?) By Po Bronson 


d "^ Wisecrackers 

i lf you're putting your faith in cryptography to protect your privacy, we have some 

\ j garage-band hackers - who have been famously cracking, not creating, crypto - that 
> N _/  we'dlike you to meet. By Steven Levy 


Gadget 


Freak natural disasters, fantastic technological innovations, and political uprisings 


collide in Haruhiko Shono's CD-ROM turned coffee-table book, Inside Out with Gadget. 
By Roderick Simpson 


The Day After Technology 


A decade later, the contaminated zone surrounding Chernobyl has become a haven. 


forthose whose future has been taken away, by the disaster or by war - or by age, 
illness, or their own demons. By Masha Gessen 


Time's Pathfinder 


Interactive media was certainly no dead end for Time's managing editor, 
Walter Isaacson. By Evan I. Schwartz 


Robots with the Right Stuff 


As the US war machine develops a digital air force of "unmanned aerial vehicles, 


it's only a matter of time before fighter planes without fighter jocks joust in some 
robot dogfight in the sky. By Phil Patton 


One-on-One with One-to-One's Martha Rogers 


* She co-wrote the book that's revolutionizing marketing in the '90s. By David Weinberger 
j 
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Netscape's Secret Weapon 


It's not the browser, it's not the financing - Netscape's real strength is CEO Jim Barksdale, 
the former head of Federal Express and McCaw Cellular, who knows what it takes to turn 
long-shot technology start-ups into big, successful companies. By Esther Dyson 


Crown of Creation 


Across a void of 7,000 light-years, the Hubble Space Telescope reveals images of 
cosmic conception. By Richard Rapaport 
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TRESPASSING — 


WHEN YOU CROSS YOUR OWN 


BOUNDARIES. 


"i Bajoy Black Label Respotisibly, 
Imported Blended Scotch Whisky, 40% Alc./Vol. (80°) ©1995 Schie 


THERE’S MORE To EXPLORE IN BLACK. 


The resonating taste whispers beyond the expected. 


Introducing 
a new way for 


workstations 
to think. 


It's the Intel Pentiume Pro processor. And it's the brains behind some of the 
most powerful new workstations available. 


Whether you're creating 3-D graphics for a hot new Web site or authoring a 


PENTIUMERO multimedia title, designing with CAD applications or developing new software, 
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Intel’s Pentium Pro processor delivers the & performance you need. 
The Intel Pentium Pro processor. It's I the brightest idea to hit intel 
® 


workstations in a long time. For more e information visit our Web 
site at http://www.intel.com/ The Computer Inside." 


1995 Intel Cc at 


The Sony Trinitron 


Multiscan display. 


A true realist 


in a crowd 


of impressionists. 


INSPIRING VISION 


Trinitron 


SONY 


No other computer display 
in the world comes close to 
the vivid clarity of a Sony 
Trinitron® Multiscan® dis- 
play. And, it’s more than 
purely a matter of style. 

Besides the brighter and 
sharper picture, the Sony 
Trinitron Digital Multiscan 
technology gives you clearer, 
more accurate color. Edge- 
to-edge, corner-to-corner.* 
On all of today's computers. 
Sony's new family of com- 
puter displays is plug and play 
compatible with Windows® 
95.°° Plus, intuitive digital 
on-screen controls make it 
easier and more convenient 
to customize the picture?** 
So why settle for any- 
thing less than an original 
Sony Trinitron display? 
For a retailer near you 
and more information call 
1-800-352-7669 ext. 119 
or visit us at http://www. 


sel.sony.com/SEL/ccpg 


©1995 Sony Electronics Inc. All rights reserved. Reproduction in 
whole or part without written permission is prohibited. Sony, the 
Sony Logo, Trinitron, Multiscan and the Inspiring Vision Logo are 
trademarks of Sony. Windows is a trademark of Microsoft Corpora- 
tion. "Dependent on graphics board and signal used. **Sony'snew 
display famly: Multiscan 15sx, 15sf II, 17sfTI, 17selI, 20sf II, and 
20sell. ***Not available on 15sx. 


Time ıs valuable 


single speed 


Perhaps we should be using technology to get 8 
hours work done in 4. Then take the afternoon oft. 
But most folks get 20 hours work done in O and 
then go home exhausted. The world speeds up 
and we all end up jamming at top speed just to 
keep up. Take time for yourself... use your comput 


er to take work away from you... not make more. 


Simple shoes 


U.S.A. & CANADA: P.O. Box 5022 Carpinteria, CA 93014 (800) 611-0685 
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ahhh... the joy of building an ad without any artsy modern typographic details 
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THE WEB AND LOTUS NOTES 
WORK BETTER UHEN 
THEY WORK TOGETHER. 


At this very moment, 
the World Wide Web is 


opening up a whole new 


class of intra- and 
inter-enterprise applications. 
Anyone with a Web browser has the 


freedom to search and browse 


and Notes is a trademark of Lotus Development Corporation. 


millions of pages of information. 
It's possible to deliver 

information about your company E 
and its products and services 


directly to millions of 


Lotus and | 
LJ 


prospective customers. 


As Web applications and tools 


evolve, it's critical that they 


dge, MA 021 
* 


e* 
incorporate many of the robust > € . 
capabilities you've come to ri Pr 
E 
expect in traditional host- or E " 
» / 
Le] / 
PC-based systems. : E. / 
Imagine lleb applications 3 
i 8 — 
that offer flexible tools for 3 
Â 
searching, querying, and 3 
>} 
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incorporating information whether 


Lotus 


The power of people 
working together. 


it's on the Web or within your 
in-house legacy applications. 
Imagine distributed authoring 
tools that allow anyone to easily 
create and manage Web 
information. Imagine forms- 
routing and workflow tools that 
integrate Web information with 
your current business processes: 
Imagine robust and flexible 
security to ensure that only the 
people who should have access do 
have access. And imagine being 


ph able to utilize this information 


even when you're on the road. 


Well, stop imagining. It's all 
here now, with Lotus Notes 


Release 4 working with the Web. 


Uhether you're currently using 


Lotus Notes or.not, it is the 


m affordable way to create rich, 


integrated applications that 


3 The most complete Internet stilegy 


Yer corporations T. have heard so far help you and your customers take 
f. Lotus’ Thats for The simple reason full advantage of what the Web 


that Late has the best prodit 
b marry the Internet -- Votes.” 


ie Vale, Podge there's no reason to wait to get 


$ 26 * the Web working harder for you. 
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offers. With Lotus Notes, 


AnthroCarts! 


AnthroCarts are so flexible. You 
have dozens of shapes and sizes 

to choose, plus over 50 accessories 
to configure your cart exactly 
the way you want. 


And they have a Lifetime Warranty! 
Made of steel and high density particle 
board, these AnthroCarts are as tough as nails. 


i 4 See them all in our catalog, then call 
uus direct to order. We'll ship to | 
you the very next business day! = 


Call for your 
free catalog: 


800-325-3841 


6:00 AM to 6:00 PM PST, M-F 


Anthro Corporation” 
Technology Furniture“ 
10450 SW Manhasset Dr. 
Tualatin, OR 97062 


mm Fax: 800-325-0045 
ANTHRO E-mail: sales@anthro.com 
Since 1984. Prices from $299. For a lower cost line for the home, 


ask for our SOHO catalog. GSA contract. Available for OEM applications. 
Anthro, AnthroCart and Technology Furniture are registered trademarks of Anthro. 
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m rebuilding 
“City Hall using the 
tools in my kitchen. 


Rome wasn't built in a day. But my clients think a 
Aspire. To Do More. 


building can be. Luckily, my new Acer? Aspire" 


helps me do the impossible. If I need to be across 
RE, town at a planning meeting, Aspire’s 


integrated speakerphone puts me 


right in the boardroom. But, I 


can still be at my desk at home, 
working on a materials budget at the same time. 


In fact, Aspire is loaded with features that help me 
A few more things 
| get things done. Like the full color, CD-ROM multi- 
| I can do witb my Aspire: 
| media presentation that wowed the City Council, 
Do environmental studies. 
| and got me into this mess in the first place. Acer 
| Negotiate tbe best prices. 
| must understand I’m busy, because they simplified 
Keep up with architectural news. 
e seb 3 setup and preloaded all the software. I didn't have 
e i TR m = —L Searcb for interior designers. 
ee ‘ : ; 
much more than the five minutes it took to get 
And cruise around tbe Internet. 
Aspire up and running. But now I've got all the time 


in the world to build my career from the ground up. 


Acer and the Acer logo are registered trademarks and Aspire is a trademark of Acer America and Acer Inc. 


The Intel Inside logo and Pentium are registered trademarks of Intel Corporation. Microsoft, Windows and Designed for : . k 
Wadai bn ic riui Payne. d Mead: hen M Che biak dia eate no ae Atel : For the location of the Acer Aspire dealer nearest you, 
marks or registered trademarks of their respective companies. © 1996 Acer America Corporation. All rights in side, er i 

per tips gar bes se Aes ica ar 1o changa wichan? une U call 1-800-529-ACER. Or visit us on the World Wide Web 
models /colors available at all retail locations, and some Acer Aspire Desktop models may not contain Intel Meese fte 

Pentiu . Specificatii Ibject t jithout notice. Se local retailer f. informati i d URL ER 

end daran Baar ned Protea nn nein pentium Windows'95 at bttp://www.acer.com/aac/ 


A car. 


With something called ratl-tbrough construction. 


Which stiffens the body, 


which quiets the cabin, 


which makes it the sanctuary that lets you forget 


(your doubts, your insecurities, your boss), 


and allows you to think, 


and the thought is the same 


— 


COMPUTER-CONTROLLED MULTI-VALVE V6, FOUR-WHEEL INDEPENDENT SUSPENSION, CAB-FORWARD DESIGN, SPEED-SENSITIVE STEERING, FATIGUE-REDUCING 


Chrysler Cirrus LX 


DRIVER'S SEAT, POWER EVERYTHING, BODY-STIFFENING RAIL-THROUGH CONSTRUCTION. INQUIRIES, 1-800-4-A-CHRYSLER. WEB SITE, http://www.chryslercars.com 
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will bounce back text, freeing us human types to create the next amazing issue of Wired. 


Coffee Talk 

There are two aspects of "Java Saga" (Wired 3.12, 
page 166) that really frost me: one is people taking 
credit for things that they don't deserve credit for; 
the other is the number of people you left out. 

| was the last person to join the Green project and, 
in many ways, the most peripheral member because 
| didn't write code, build hardware, or design inter- 
faces. | wrote things down. But | think | have a more 
objective viewpoint than almost anyone else in- 
volved. 

At a company as big and as rife with political jock- 
eying as Sun, one has to expect execs to race as fast 
as they can to get to the head of the pack and then 
claim that they knew which way it was heading all 
along. For example, the "Spring 1994" blurb (page 
169) states that Eric 
Schmidt and Bill Joy 
told what had been 
FirstPerson to redirect 
its efforts toward the 
Internet. This is such 
an Orwellian rewriting 
of history that it is 
beyond all reason. 

Just a short time 
earlier Joy was 
exclaiming that Oak 
was dead because 
the language imple- 
menters wouldn't 
redesign it to take on 
C++. And Schmidt.. 
Oh, boy. Schmidt, the 
Internet visionary, is one of the people who wanted 
to charge groups at Sun US$50 per person to use 
Mosaic because it was such a pointless waste of time 
and had nothing to do with Sun's business. 

What really irritated me about the article is the 
people it left out. l'm well aware that it is not Wired's 
job to chronicle every detail of the Java saga, but to 
not mention all the people who started it in motion 
is a travesty. It would have been nice if you had men- 
tioned the seven core members of the Green team. 
How you could have missed Jonathan Payne, Craig 
Forrest, and Chris Warth is a mystery. 

Chris Warth hacked and hacked to make SunOS 4.x 
a suitable operating system to run Oak on. Craig 
Forrest designed many (all?) of the ASICs that were 


WIRED MARCH 1996 


in the *7 prototype. In fact, as Ed Frank went on 
more and more business trips with Mike Sheridan, 
Forrest took on more and more of the responsibility 
of hardware design and implementation. Jonathan 
Payne arrived during the last six months of the initial 
18-month push to write the infrastructure for the 
new user interface and the bulk of the applications 
shown in the *7 demo. And there were others. 

A final point. The success of Java/HotJava had 
nothing to do with the leadership of any Sun exec- 
utive. The core of the Java development team had 
been involved in the Sun massacre of NeWS and, 
down to the last person, said they'd quit unless Sun 
made Java freely available. Thus it was blackmail, 
not foresight, that led to the alphal version of Java/ 


HotJava being thrown over the Sun firewall. The rest 
is, as they say, history. History that some are trying 
to rewrite with unwitting assistance from Wired. 
Bob Weisblatt 

robert.weisblatt@eng.sun.com 


alt.endless.scientology.war 
| enjoyed your article "alt.scientology.war" (Wired 
3.12, page 172) very much. As a subscriber to Wired, 
| was delighted that the controversy was covered so 
tastefully and professionally. 

am the ex-Scientologist who filed a declaration 
in Church of Scientology International v. Steven 
Fishman and Uwe W. Gertz, US District Court, Central 
District of California, Case 91-6426-HLH. 
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| purchased the Advanced Technology, or upper- 
level materials, from a Scientologist in 1987, for 
around US$4,000. The materials, which were posted 
on the Internet all over the world, were never stolen 
as the church suggested. 

| am currently trying to overturn the tax-exempt 
status issued to the church on October 1, 1993, by 
the Internal Revenue Service under Section 501(c)(3), 
on the grounds that the church has committed crimi- 
nal acts. This is one crusade | have been spearhead- 
ing on alt.religion.scientology. 

am also desperately trying to find an attorney for 
my malicious-prosecution case against the church, 
currently filed in Los Angeles Superior Court. The 
church, in contrast, has a $20 million budget for its 
war chest, to silence 
its enemies. 

The alt.religion 
‚scientology newsgroup 
serves to educate, but 
it is also a vital support 
system for victims of 
Scientology and their 
families. Those of us 
who have been through 
the worst of times in 
the cult and its after- 
math would give up 
our lives to protect 
and defend it. 

Steven Fishman 
wayoffline@aol.com 


| must comment on "alt.scientology.war." Wired has 
deliberately propagated a flame war instead of 
reporting on the issues, has deliberately denigrated 
my religion, and has encouraged illegal and unethical 
use of the Internet to broadcast copyrighted mater- 
ials. Excuse me for holding to traditional concepts of 
morality, but Wired has gone way past free speech 
into something called slander and libel. 

| thought better of you; | was mistaken. 
Moritz Farbstein 
Saint Louis 


| have very much enjoyed reading Wired over the 
past year and found it most informative. However, 
the article on alt.religion.scientology was bizarre 
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in portraying the copyright pirates as victims. 

The Church of Scientology has long been a cham- 
pion of privacy rights for individuals and has done a 
great deal for individual freedom. In legal circles, the 
church is well known for its landmark Freedom of 
Information Act suits against the federal government. 

The church is treading where few have dared to 
go, and the result will be legal precedents that shape 
the way the Net is used. This is not a question of 
whether Scientology is good or bad. It is a question 
of whether the right to "free speech" nullifies intellec- 
tual-property rights. Think about it. What would you 
do if every month people scanned Wired into a com- 
puter and posted it on the Net through anonymous 
remailers? Would you call that "free speech" and 
defend their "rights" all the way to bankruptcy court? 

As a software publisher, | applaud the church's 
actions against pirates and intellectual-property 
thieves. 

Craig Jensen 
Glendale, California 


Wendy Grossman’s article on Scientology and the 
Internet contains an indiscriminate sinkful of innu- 
endo and rumor but is highly selective about its facts. 
Far from being an "investigative piece," it is marked 
by a lack of investigation and an unquestioning 
reliance on sources that match Grossman's own bias. 

Perhaps it's not surprising that the founder and 
former editor of the UK magazine The Skeptic — a 
publication with a pronounced anti-religious agenda 
- is incapable of understanding why a religion would 
seek to protect its scriptures on the Internet. 

The Church of Scientology has brought three suits 
in the United States against individuals — all of them 
expelled ex-Scientologists — for illegally posting its 
copyrighted works and trade secrets on the Internet. 
In addition, some of these postings contained 
excerpts from unpublished, confidential scriptures 
that are only revealed to Scientologists after they 
have completed certain steps of religious study and 
counseling. Although only a tiny fraction of the 
church's scriptures are unpublished and confidential, 
it has been traditional among many religions, includ- 
ing Christianity, Hinduism, and Judaism, to reserve 
certain scriptures only for advanced adherents. 

Grossman is evidently unaware that Scientologists 
have a First Amendment right to practice their reli- 
gion in the way they choose, and that trade-secret 
law is a secular vehicle for protecting that right in 
relation to the church's confidential scriptures. The 
trade-secret status of these materials has been 
upheld in federal courts. In one ongoing case, 

Judge John Kane of the federal court in Colorado 
recognized the constitutional principles at issue 
when he refused to allow defendant Larry Wollers- 
heim to retain copies of these particular scriptures 
on his computer. 


WIRED MARCH 1996 


Grossman also fails to mention that: 

a All three courts in the church's copyright cases have 
prohibited further wholesale postings or publication 
ofthe church's protected works pending the final 
outcome of the cases. 

= Judge Ronald M. Whyte has specifically imposed a 
preliminary injunction against apostate Dennis Erlich, 
forbidding him from illegally posting the church's 
copyrighted works. The judge rejected Erlich's argu- 
ment that his postings were made in the context of 
fair use and noted that his First Amendment rights 
were not violated by the injunction. 

= Contrary to Grossman's assertions, copies of the 
church's unpublished scriptures are not available 
from a courthouse in Los Angeles but have been 
sealed by the judge in that case. 

= While repeating Tom Klemesrud's allegations about 
a woman he met in a bar, Grossman omits that the 
Church of Scientology obtained a police report of a 
911 call that the woman made when Klemesrud 
threatened her with a gun. The report documents the 
long trail of lies that Klemesrud has told about this 
incident. 

While these copyright suits continue, the Church 
of Scientology will get on with its real mission: help- 
ing people around the world by assisting them to 
apply Scientology to bring about improvement in 
their lives and to achieve total freedom as spiritual 
beings. And we will continue to take whatever 
actions are needed to protect our scriptures, while 
also working with interested bodies to implement 
broad use of voluntary guidelines for the ethical use 
ofthe Internet. 

Leisa Goodman 
Media Relations Director 
Church of Scientology 


am sorry the Church of Scientology was disappoint- 
ed in my account of events. 

The arguments over the future of copyright on 
the Net are extremely complex and ultimately will 
be settled by legislatures and the courts. Lawyers | 
consulted while researching the article were dubious 
whether trade-secret law, designed for commercial 
organizations, applied to religious scriptures. 

Accounts of the Klemesrud incident are so con- 
fusing that | tried to keep discussion of it to the 
minimum necessary to explain the Finnish raids. 

The Fishman documents were unsealed at the 
time they were posted on the Net. 

| fully support the right of church members and 
those of any religion to practice their religion. The 
Skeptic, which is largely unavailable outside the UK, 
is, as its masthead proclaims, “dedicated to scientific 
examination of claims of the paranormal.” Its focus 
is entirely on claims that can be tested scientifically; 
it has no interest in matters of faith. 

— Wendy Grossman 


Uniformly Wired 

| applaud Dennis Hermanson’s suggestion for a public 
education FreeNet (Rants and Raves, Wired 3.12, 
page 38). Here in the UK, British Telecom and part- 
ners are linking a handful of schools using a range of 
online services, and providing them with multimedia 
PCs and a local area network. The Labour Party has 
proposed a postelection deal with British Telecom to 
give every school a link, free of charge. 

But if Neil Gershenfeld and Nicholas Negroponte 
are on target in “Wearable Computing” (Wired 3.12, 
page 256), kids will be able to wear their connection 
to class in their school uniforms. 

Robert Bolick 
Harrow-on-the-Hill, England 


Publish and Perish 

So, Al Gores National Information Infrastructure 

“would make it a crime to distribute devices that 
circumvent copyright protection” (“Power to the 
Publishers,” Wired 3.12, page 43). 

Interesting, especially as I'm currently employed 
by Kinko's. Does this mean that Xerox, Canon, and 
any other maker of copying equipment would be 
forced by the government to close its doors? After all, 
copiers can quite definitely be used to circumvent 
copyright protection. All you have to do is slap some- 
thing on the glass and hit Start. Every Kinko's is a 
veritable cornucopia of possible copyright violations. 
While corporate policy (and US law) forbids us to 
copy any copyrighted materials, we have banks of 
self-service machines that any Joe Schmoe can use 
without supervision. In addition, more and more 
branches are adding self-service scanners to their 
computer stations, and with the quality of today’s 
color printers ... bingo! Another outlawed device. 

| don't think current copyright laws are quite 
perfect for the digital age, but | don't think the NII's 
proposal is such great shakes either. 

Woody Hanscom 
woody@alaska.net 


Breathtaking Biology 

Got your codes flashing inside my eyelids ("Mr. 
Meme,” Wired 3.12, page 44). Won't let me sleep... 
Now if | can only figure out some scripty way to 
project them onto the walls of my house. 

Jim Clarage 

clarage@rice.edu 


Over the Edge 

"Edgier Cities" (Wired 3.12, page 158) does not 
inform readers of the unavoidable financial calamity 
preceding the creation of the low-rent artists district 
so lovingly described. Even the reference to the Reso- 
lution Trust Corporation, a government agency that 
went out of existence on December 31, 1995, gives 
no hint of the severity of the economic dislocation. 

In such a meltdown - when people are being laid off, 
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home values are plummeting, and the local property 
tax base is being decimated — will the population 
have such a warm, fuzzy feeling for squatting artists? 

The article's dystopian vision offers one uncom- 
fortable truth: information technology severs the link 
between place and activity. Edge city property values 
are dependent on office and retail tenants. The inte- 
gration of computer hardware, software, and tele- 
communications — infotech — reduces the value of 
office buildings by encouraging organizations of all 
sizes to significantly reduce employment, space 
demand, and rent by implementing telecommuting, 
office hoteling, and virtual officing. Infotech also cuts 
the bond between landlords and merchants. Retailers 
generating increasing sales online will have an incen- 
tive to reduce store size, pay less for prime locations, 
and force concessions from landlords through bank- 
ruptcy. The underlying forces of the information age 
challenge the commercial viability of edge cities. 

If your readers wish to explore infotech's impact on 
commercial property values, they may refer to "Com- 
mercial Real Estate: Road Kill on the Info Highway?" 
at http://www.microtimes.com/realestate.html. 
Mark Borsuk 
mborsuk@ix.netcom.com 


Hokey Hippie Rituals 

In “Internet Indian Wars” (Wired 3.12, page 108), Glen 
Martin abruptly dismisses Native American protests 
over Don Rapp5 hokey hippie rituals. Claiming that 
all information is inherently mediocre, equal, and 
nonsacred, Martin sarcastically asks, "How do you 
upload holiness?" 

What?! Information has become the ultimate non- 
equal, value-priced commodity in the open market. 
Not all information is equal. It is not only important 
that we begin to judge and value information as 
good, sacred, or shitty, it is necessary for the capital- 
ist scheme to work. 

In this new age, it is also ethically necessary for 
society to be wary of the misinformation spread, 
intentionally or otherwise, by pretenders and would- 
bes like Don Rapp. 

Albert H. Lee 
ahlee@phoenix.princeton.edu 


Why shouldn't a non-Indian teach the ways of the 
Indians? This is the same illogical view that says a 
Swedish national could not teach about black Ameri- 
can culture. Or that a white person cannot teach 
about anything black or a male cannot teach about 
anything female. 

You don't have to be born into a culture to know 
things about that culture; you just have to do a little 
research. But because Don Rapp was not born an 
American Indian, he couldn't possibly know anything 
about them, according to his opponents in the article. 

If America Online censors Rapp because what he 


says offends people like Tracy Miller, then other 
groups must be censored as well. The bottom line is 
this: It’s a free country. Next time something you see 
offends you, avert your eyes, or better yet, start 
something to counteract what you saw. Instead of 
ousting Rapp, Miller should have started her own 
forum to discuss the truth about American Indians. 
Either way, | suggest that she get off her soapbox 
and realize that freedom of speech doesn't end when 
another culture's identity is threatened. 
Tristan Cartony 
cartony@ix.netcom.com 


Before Blade Runner 

How could anyone review Blade Runner 2: The Edge 
of Human (“Blade Runner Run-On,” Wired 3.12, page 
187), the book sequel to the movie Blade Runner, 
without mentioning the excellent book that the 
movie was based on - Do Androids Dream of Electric 
Sheep? by the late, great Philip K. Dick? This novel 
was far more subtle, philosophical, and complex than 
the movie, which boiled away most of the philosoph- 
ical subtlety and threw in more guns and chases. The 
true irritation is the continued lack of attention to 
one of the greatest American authors of all time. 
Michael DeBellis 

debellis@ix.netcom.com 


Offthe Marc 

Marc Andreessen is wrong to claim that Netscape 
"supports all standards" (Wired 3.12, page 164). Its 
2.03 beta version does not support HTML3's conven- 
tions for mathematical notation (http://www.w3.org 
/pub/WWW/MarkUp/html3/maths.html). To the 
academic community that created the World Wide 
Web, this is one of the most important HTML inno- 
vations. It is supported by the World Wide Web Con- 
sortium's browser, Arena (http://www.w3.org/pub 
/WWW/Arena/tour/math 1.html). 

Dan Fain 

fain@gg.caltech.edu 


Gildering the Lily 

George Gilder has been hawking tendentious half- 
truths for years now, and it's about time people took 
him on, as did David Kline and Daniel Burstein in 

"Is Government Obsolete?" (Wired 4.01, page 86). 

In the early 19805, | was invited to a forum to 
discuss a chapter of Gilder's then-unpublished book, 
Wealth and Poverty. | found the chapter, which 
claimed entrepreneurs are motivated by love and 
generosity rather than profits, to be absurd and | 
skipped the forum. But that claptrap found a wide 
audience, and Gilder is still selling the same defective 
merchandise, now tarted up with the latest fin de 
siécle technological baubles. He's a slapstick visionary 
with a comforting message for the comfortable. 

Anyone can do it: Take a fatuous misreading of 
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Adam Smith (or better yet, don't even read the book 
- let Professor Newt explain it to you). Next, do a few 
gee-whiz interviews in Silicon Valley. Bang the two 
together, and you have a product they'll love in the 
corporate boardrooms and on the floor of Congress. 
Of course, in the long run it'll turn out to be more 
tendentious bullshit, but you know what John May- 
nard Keynes said — "In the long run, we're all dead." 
The fact that Gilder — and Gingrich — are taken 
seriously by supposedly intelligent people is the 
saddest commentary | can imagine on the quality 
of the current national debate. 
Edward Meadows 
mead@ix.netcom.com 


The Hive Buzz 

Steve G. Steinbergs article "Hive Computing” (Wired 
3.11, page 80) hit the nail on the head. Almost. 

Most businesses that run computationally expensive 
software do not have extra terminals with spare 
computing cycles. 

Take the case of a 3-D graphics house — most 
stations will already be tied up running the rendering 
software, and the benefit of stealing cycles from the 
secretary's word-pro station would be negligible. 

Where the hive computing concept will take off is 
in public wide area networks. Imagine being part of 
a network where you could buy and sell computing 
cycles. It would be worth it for me to leave my com- 
puter on overnight if | knew that | could, for example, 
render ray-traced images at supercomputer speeds. 
Michael Saarna 
mrnmrs@io.org 


Undo 

m Virgin Atlantic's chromium-plated saltshaker and 
pepper pot (Fetish, Wired 4.01, page 62) were 
designed by Fitch plc, not by Rodney Fitch and Co. 

= We mistakenly “censored” the political “sensors” 
at PeaceNet (“The Resistance Network,” Wired 4.01, 
page 108). ™ We're a little spacey - the Wired 3.12 
cover should have read Bli inkopplad! = In "Real 
Curves" (Wired 3.12, page 50), we neglected to print 
the URL for Loren Eskenazi's homepage - http:// 
ccnet.com/-nikita/eskenazi.html. m The fabulous 
four editors who went to Elmira, California ("The 
Race for More Bandwidth," Wired 4.01, page 140), 
were actually sent by LineRunner, Time Warner's 
online cable project. Pagan Kennedy's zines can 
be found online at http://www.birdhouse.org/users 
/shacker/.w You can surf Suck (“A Fish, a Barrel, 

and a Smoking Gun," Wired 4.01, page 41) at http:// 
www.suck.com/. 


Send your Rants & Raves to: 

E-mail: rants@wired.com 

Snail mail: Wired, PO Box 191826 
San Francisco, CA 94109-9866 
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It may say Intel Inside“, 
but if it doesn't say HP outside you won't be getting your money's worth. 


The reason is simple. 

Unlike other PC vendors, 

Hewlett-Packard has engineered its Vectra XU with 

features designed to take maximum advantage of the 

Pentium Pro processor's awesome computing power. 

Features like integrated Ultra-SCSI 20. 128-bit ECC memory architecture. 
A PCI integrated 10/100 Mb/s networking interface. 

64-bit graphics with 3D acceleration and MPEG support. 

Even support for two Pentium Pro processors. 


None of this, of course, should surprise you. 
Hewlett-Packard, 

long known for its superior workstations, 

is now committed to providing the very best PCs at 

the very best prices. 

For more information or the name of your nearest HP dealer, 


call 1-800-322-HPPC, Ext. 1112! 


Or visit our web site at http://www.hp.com/go/vectra 
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is an Internet browser that speaks 35 
different languages, covering Africa, 
America, Asia, Australia and Europe. 


Video On Line 


is an online service which is integrated into the Internet. 
It is the first to develop all the multicultural and multilingual 
potential of the network, creating a local online all over the world. 


VOL Browser is the first step in 
the realisation of the “local online all 
over the world” project. It is an 
Internet Web browser which is 
completely free; it can handle 35 
languages from all continents, 
incorporates Java (tm) *, and 
Real Audio (tm)*: clear digital 
sound in real time, without download 
delays. 


To develop its own project in every 
country in the world, Video On Line 
offers partners the VOL Case: a 
Hane of technology which includes 
now-how, software, commercial 
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duplication of home pages on the 
server closest to the geographical 
pe from which the home page will 
€ consulted most often. 
Let's imagine for example a home 
page which receives 50% of its visits 
rom America and 5056 from Europe. 
Duplicating the information on 


advantages, training and support to 
make any partner capable of 
constructing a local Video On Line in 
their own country in the space of a 
few months. 

Every local Video On Line can 
become, if it wants, an Internet 
provider; but above all, every local 
Video On Line will become a part of 
VOL Mirroring and VOL Search: two 
global information search and 
duplication systems which represent 
two cornerstones in the development 
of the project. 


VOL Search is the first search 


servers in both the United States and 
in Europe guarantees American and 
European users alike much easier and 
faster connection. 

Among other features, the VOL Case 
includes the VOL Web Space 
software, which permits users 
anywhere in the world to 
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system capable of carrying out 
searches on servers distributed 
around the world. Constructed on the 
basis of Fulcrum technology and on 
software specifically developed by 
Video On Line, it permits the user to 
make a Search by selecting sites on 
the basis of geographical location, 
language, and a predefined quality 
standard. VOL Search will include 
shortly the Intelligent 
Agent. 


VOL Mirroring is a system 
designed to anticipate possible 
network problems. It entails the 


automatically upload and maintain 
their own World Wide Web content. 
Thanks to VOL Mirroring, this content 
can be automatically placed on the 
server closest to where.the user is 
situated, or on any of VOL's servers 
around the world: 


2 Warsaw 


Prague 
— xc Budapest 


*RealAudio Player is a trademark from Progressive Networks - Java and HotJava are trademarks of Sun Microsystem, Inc. 
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Rabat Shanghai 
United Arab Emirates 
Rio de Janeiro Singapore 
Buenos Aires — . 
Beirut 
E. T Is aub Tel Aviv ® 
Johannesburg Athens 
Navigate with us in cyberspace: 
Q) HEWLETT © FULCRUM 
Æ PACKARD KENT TTS 
WWW:http://www.hp.com/ WWW:http://www.fulcrum.com/ 


email: webmaster@www.hp.com email: support@fultech.com Video (nue 
Toll free numbers: Belgium 0800-15578 «Cyprus 080-95604 «Denmark 800-10258 «Finland 08001-13913 france 0590-4352 Er | 
«Germany 0130-810483 «Hungary 00800-11245 «Luxembourg 0800-2945 Ireland 1800-553911 «Norway 800-1610 «Netherlands WW W:http://Awww.vol.it/ 
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Announcing the opening of our newest location. 


1 
1 


ARMANI EXCHANGE 


http://www.ArmaniExchange.com 


L E c T R 


Son of IPO Fever 


Welcome to Phase Two of the Internet initial public 
offering frenzy. Phase One, in 1995, brought us the 
extraordinary multibillion-dollar debut in the public 
markets of companies like Netscape Communica- 
tions Corp. and Spyglass Inc. who put a graphic face 
on the Web. It also included public offerings from 
companies supplying the basic connection (UUNet 
Technologies Inc., NetCom On-Line Communications 
Services). 

In Phase Two, companies building the service 
economy on the Web will, as the investment bankers 
say, *realize their value." Look for Internet IPOs in 
the first half of 1996 from companies that help us 
navigate (Lycos Inc. and Infoseek Corp.), and those 
that aid monetary transactions (CyberCash Inc.). 
CyberCash has already filed with the Securities and 
Exchange Commission to sell US$30 million in stock, 
and our reading of the tea leaves tells us that Infos- 
eek and Lycos aren't far behind. Start the countdown 
to Phase Three of IPO frenzy - content providers - 
playing next autumn at a brokerage near you. 

- Ned Brainard 


of Phil Zimmer Zonen will, not re tag 
for the international export of Pretty Good Privacy, his 
popular public key encryption that is considered muni- 
tions by the US Customs Service. Problem is, after this 
colossal waste of time, Main Law will still point the finger 
at Zimmermann’s i e and continue to use 


around proposals like key escrow, which Be under- 
mine privacy. Assistant US attorney William Keane, the 
lead prosecutor on the Zimmermann case, maintains that 
there’s not “someone with a bag over their head at NSA 
calling the shots.” No? Prove it. - Roderick Simpson 


As we survey the technobabble in billboard, public transit, and magazine ads, we can't 
help but piss our pants with laughter. It's no surprise that Citibank has jumped onto the 
"selling the future" bandwagon. Does anyone doubt that the future will be bought on 

credit? But Citibank’s methodology bears observing, if only for its absurdity. 

"Welcome to the CITI of your dreams," one billboard froths, alongside the 

image of a VR-goggled woman whose gaping jaw suggests nothing less 
than an orgasm. Whether or not Citibank figures in your dreams is beside the point - this 
isn't an invitation, it's marching orders. We unraveled the hidden punch line in another 
Citibank ad on the side of a public bus: "In your dreams, this is a stretch limo." And in 
their limos, this dream isn't much of a stretch. — Sucksters (http://www.suck.com/) 


lll Bad Idea, CompuServe: Let's see. You're a big information service provider, and 
legions of furry freaks are using your packet net to visit alt.unspeakable acts.gifs. 
Meanwhile, over in Congress, a bunch of family-values-worshipping dunderheads are perilously close to passing indecency legislation that could make your life a gosh darn living heck. 
What's a responsible company like CompuServe to do?! Why, yank all the offending material off the service and blame the Germans, of course! According to news reports in Germany, 
CompuServe's futile and transparent censoring (see "Beating the Bavarians," page 46) was motivated not by a “mandate from the prosecutor's office in Germany" (a direct quote from Com- 
puServe's press release), but rather by the violently unconstitutional indecency legislation now pending in the US Con- 
gress. This interpretation of CompuServe's actions is shored up by related events: In late December, when it looked as if 


the indecency legislation would pass unchallenged, CompuServe warned all of its members about areas of its service » 


F ive- Sta r rom CompuServe’s WorldsAway to The users to speak without fear of censorship and 
Microsoft Network's V-Chat, it seems as to fully customize their avatars. Even better, 
though everyone is building virtual worlds the software is available for US$20, so that 
Avatar Hotel voa E 


that let people chat over the Net. The problem? anyone can create a virtual world on the Net, 
They're a lot like sanitized shopping malls, just as today anyone can put up a Web server. 


with tight controls over “bad language” and Finally, an escape from text-based MUDs! 
the appearance of individuals' avatars. On the Web at Attp://www.thepalace.com/. 

So what a surprise that the one exception - Steve G. Steinberg 
comes from Time Warner. Introduced last EU 


November, Time Warner's The Palace allows 
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2door or 4door. On-road. Off-road. Front-wheel or full-time 4-wheel drive. 4-wheel independent suspension. Tons of 


cargo space. And people space. Fully caffeinated engine. Dual air bags. Dual sunroofs (sorry, 2 door only). Great 
colors. Oh, the joys of youth! See your nearest RAN / Toyota dealer for details. The RAVA. It's out there. 


© TOYOTA 


Ilove what you do for me 


Call 1-800-GO-TOYOTA or visit our Web Site at: http://www.toyota.com for a brochure and location of your nearest dealer. 
©1996 Toyota Motor Sales, U. S. A., Inc. Buckle Up! Do it for those who love you. Toyota reminds you to Tread Lightiy on public and private land. 
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erd Grüneis and his team at ART+COM in 
Berlin have created T_Vision, the ultimate 
world globe. A large projection screen displ 
an image of Earth, created by assembling a vari- 


ety of satellite data in a Silicon Graphics Reality 
ingine. The interface is a sphere about one 
meter in diameter, like a giant trackball. For 
larg ale motion, spin the sphere and the 
globe on the screen rotates in response. For 


navigation at finer levels of resolution, there's 
a 5-D mouse. 

From 80 miles high, you can observe cloud 
patterns, which are constantly changing as the 


system downloads weather data in real time. A 
touch of the mouse and you can “fly” to any spot 
on Earth for a detailed view. In Berlin, the 
image is precise enough that you can see people 
and cars on the Kurfürstendamm. - Tom Bestor 
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I; alaid-back warehouse in San Francisco, 
the Wild Brain animation house is working 
on episodes of an HBO series, Spawn, based 


Real-Time Globe 


on a comic book, and a new Dr. Seuss CD-ROM 
from Living Books. "Animators are in demand 
right now," says President John Hays. "Like the 
Bauhaus movement of the 1920s, today artists 
area big part of changes that are happening in 
society." — Bob Parks X 
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omputer publishing giant Ziff-Davis 

has a new owner: Masayoshi Son, 58, 
who through his Japanese software and 
publishing company, Softbank, bought 
Ziff from Ted Forstmann for a cool US$2 
billion. Since Softbank’s IPO in 1994, 
Son has been on a spending spree - he 
also gobbled up the Comdex conference 
and Ziff-Davis’s exhibition companies. 

Given Japan’s banking crisis and 
growth-stifling political policies that 
include the world’s most reactionary 
telecom regs, Son’s strategy of raising 
money in overpriced 
yen to snap up dollar- 
denominated assets in 
expanding markets makes a lot of sense. 
Next up: Son is eyeing Internet access 

in China and has $55 million earmarked 
for US networking. - Jehanne Henry 


Son 


he's authoring comes out next year. It promises to be an honest exposé of what it's like to run a joint venture between two myopic and overman- 


aged companies. =Ill Bad Trend: Here's the unsurprising news: The Simon Wiesenthal Center is making a lot of noise about driving hate groups 


off the Net. Here's the trend to watch: The Center isn't asking that newsgroups and the like are censored, it only wants to eliminate hateful Web 


pages. Mark our words: It's compromises like these that ultimately come off sounding reasonable 


to the wanks passing for our representatives in Congress. Sill Now That's Interesting: Buried in yet > 


he latest holy grail is an inexpensive, hi-res flat 

screen. While most R&D labs are still tinkering with 
liquid crystal display technology, a research team led 
by Walt de Heer and André Chatelain from the Swiss 
Federal Institute of Technology in Lausanne are aiming 
to leapfrog them all by using microscopic "nanotubes." 

"They work like lightning rods in reverse," says 

physicist de Heer. Invented in 1991, nanotubes are tiny 


graphite needles less than 1 micron in both length and 
diameter. When arranged on a Teflon sheet and blasted 
with voltage, nanotubes behave similarly to current 
display systems but use less power, are cheaper 
to produce, and will easily surpass the clarity of LCDs 
typically used in laptops. 

Will this mean a sharp, clear, paper-thin screen for 
your PowerBook? "We do not have a display yet," 
de Heer admits, "but if all goes well, | think we're look- 
ing at about five years." — Michael Behar 
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Roll Out the Carpet 


he visionaries at Disney’s Virtual Reality Studio are 

opening Aladdin, their first virtual reality-based 
experience, at Disneyland and Disney World. This fol- 
lows a successful trial-run of the carpet ride last year 
(see Wired 2.11, page 37). But this is new territory for 
the Mouse: Unlike the Indiana Jones Adventure, which 
processes 2,400 passengers per hour, the Aladdin ride 
can handle only 300 guests per day. And to do it, Disney 
needs the power of a three-piped Onyx system, which 
sports a base rate of US$800,000. 

How can Disney make money on this? Scott Watson, 
VR Studio's director of technology, knows Moore's curve 
and its Nintendo corollary: What's in the arcades today 
will be in the home tomorrow. "In a few years, everyone 
will be able to do this," he says. "We want to be one 
step ahead of the rest when they do." - Patricia Krueger another how-big-is-the-Net study is an interesting tidbit - in the next 12 months, unwired women are twice as likely as 


unwired men to jump onto the Web. The survey, conducted by FIND/SVP, claims there are only 9.5 million Net users in 
the US. A now-disputed Nielsen survey put the North American figure at 24 million. Head to http://etrg.findsvp.com/features/newinet.html for more information on these wildly different 
sets of stats. lll Have a Net Day: Remember Al Gore's pledge to wire US schools? They got tired of waiting around in California, so a coalition of do-gooders has come together to actually 
get something done. Buoyed by one year's free service from the major telephone companies (AT&T, MCI, and Sprint), 
teachers, parents, and netheads are joining forces on March 9 to literally wire their local schools. It's a pretty cool idea, 


in fact. For more information, point to http://www.netday96.com/. III 


Beating the 


ust days after CompuServe banned access 

to 200 Usenet newsgroups because of 
pressure from the Bavarian government, 
Duncan Frissell, a New York lawyer and pri- 
vacy consultant, posted an elegant proof of 
the axiom that "the Net sees censorship as 
damage and routes around it." 

His proof took the form of step-by-step 
instructions for reading those banned news- 
groups through the CompuServe Network - 
even if you live in Germany. It goes like this: 

1. Use the CompuServe Dialer, available 
free with a CompuServe account, to estab- 
lish a PPP connection to the Internet. 

2. Download one of the freely available 
Usenet readers such as Free Agent for the 
PC (ftp://ftp.forteinc.com/pub/free agent 
/fagent10.zip) or NewsWatcher for Macs 
(ftp://ftp.acns.nwu.edu/pub/newswatcher 
/newswatcher-21 1.sea.hqx). 

3. Find an Internet site that offers public 
access to Usenet. There's a list of such sites 
at http://dana.ucc.nau.edu/-jwa/opensites 
.html. 

4. Point your Usenet reader to the chosen 
address, sit back, and enjoy the pictures 
from alt.binaries.erotic.senior-citizens - 
brought to you by the CompuServe Network. 

More details are available at http://www 
.cs.umass.edu/-Imccarth/cypherpunks 
/banned.html. - Steve G. Steinberg 
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In THE MID-50O'S, 


THE PHONE COMPANY 
PROMISED THE ARRIVAL 


OF THE VIDEO PHONE. 


The result of our mounting impatience is the easy-to-use, extremely 
affordable Connectix VideoPhone". A complete camera and software 
solution that. [for under $200.] turns your computer into a desktop 
videoconferencing workstation. Connectix VideoPhone lets you 
video conference and share a mark-up board. Attend meetings 
from home. Make office-wide presentations. Or show your ideas to 
your co-workers down the hall or across the country. Because 
rather than wait another forty years for the phone company to 
come up with VideoPhone, we thought we would just do it ourselves. 


© 1995 Connectix Corp.. 2655 Campus Drive, San Mateo, CA 94403 USA ¢ 800-950-5880 e 415-571-5100 e FAX: 
115-571-5195 e For info. via FAX: 800-571-7558 e Web site: http:/ Iwww.connectix.com e Connectix VideoPhone 
is a trademark of Connectix Corp. e All photographs were taken with a QuickCam. Except the one that wasn't 


n a gloomy December day in Minneapolis, 
0 the cheerful look on Scott Bourne's face 
reflected the progress of negotiations over 
his radio company - negotiations that will 
surely make him a millionaire. 


After a month on the air as one of cyber- 
space's first Internet-only radio stations, 
net.radio corporation attracted seven buyers 
willing to pay Bourne seven-figure sums to 
bend the ear of a listenership that sends 2,000 
e-mail messages a day from places as far away 
as Sri Lanka and Europe. 

Unveiled in November, the station began 
with a playlist of vintage American rock, 
added comedy and classical music, and plans 
to expand to formats ranging from smooth 
jazz to contemporary Christian. Listeners 
visiting net.radio's Web page can view concert 
information, music-related news, press releas- 
es, and, eventually, music videos. 

Other stations - among them KMPS FM 94.1 
in Seattle and KWBR FM 95.3 in Arroyo 
Grande, California - transmit music over the 
Internet, but Bourne claims net.radio is the 
only one broadcasting solely and continuous- 
ly on the Internet. 

Listeners of net.radio, like those of other 
Net stations, must first download Progressive 
Networks's RealAudio software. But, RealAu- 
dio yields fidelity on a par with a 15-dollar 
clock radio. So the question remains: Why 
bother listening to radio on the Net? 

"People are so enamored of the fact we can 
do this that few mention the sound quality," 
says Bourne, who co-founded the station with 


Twin Cities radio personality Scot Combs and 
MacroMedia Inc. co-founder Robert Griggs. 

Among the listeners who apparently don't 
care much about high fidelity, Bourne says, 
are Australians wanting a fix of American 
rock, office workers in 
high-rises with poor 
radio reception, and lazy 
techies unwilling to walk 
across the room to turn 
on the radio. 


Hands-on Cinematography 
To get the lowdown on the state of the 
art in digital cinematography, stop by 

the American Museum of the Moving 
Image. Its newly renovated exhibit, 
Behind the Screen, gives wannabe 
cinematographers the opportunity to 

edit sound digitally on professional 


The great advantage f 
à N equipment, use Virtus WalkThrough 
of starting a station on i 
= x. Pro software, and collaborate with the 
the Net is the ability to 


f best on the museum's spiffy SGI 
duck Federal Communi- 


cations Commission 
license fees, radio trans- 
mission towers, and oth- 
er costs. The last FM 
license in Minneapolis 
went for $22.5 million, 
compared with Bourne’s 
outlay of $250,000 to 
create a station with international reach. 

The low start-up cost has allowed net.radio 
to charge modest advertising rates that are 
attractive to major 8 
companies such as 
Iconovex, IBM, 
Musicland, and 
Best Buy. What 
they get in return is not only advertising but 
Internet marketing strategies, database mar- 
keting, and Web-page design services. 

Bourne sees himself as a pioneer. "I believe 
someone will come along in two to five years 
and blow this thing away,” he says. “But for 
now, I feel like the guy who invented the first 
radio or television must have felt.” net.radio: 
http://www.netradio.net. - Frank Jossi 


workstations. The exhibit promises to 
be so close to the new Hollywood that 
you may consider skipping film school 
altogether. — Bob Parks 

Behind the Screen opens March 9. 


American Museum of the Moving 


Image, Queens, New York City: +1 
(718) 784 4520. 


uring the Bosnian peace negotiations last 

November, talks briefly broke down over a 
minor point of topography. Serbian President 
Slobodan Milosevic balked over the width of a 
strip of land that would run through Bosnian- 
Serb territory, insisting that the corridor could 
be no more than two miles across. American 
negotiators were convinced such a narrow 
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opening through the mountainous terrain was 
strategically indefensible. One of the negotia- 
tors dragged Milosevic into the map room, 
sat the Serb leader down in front of a comput- 
er screen, and, with the help a mapping pro- 
gram called PowerScene, flew him off on a 
virtual reality tour of the area. 

“As you can see,” said the negotiator, as the 
computer operator swooped in over the area, 


Wired Top 10 


Online Newspapers 


dents spotted his grand- 5 
m 1 ibi A remarkable tool for waging 
another flew past a war also comes in handy 


stream where he fished 

as a boy. ^They were 

totally blown away,” says Vic Kuchar, an 

official from the Defense Mapping Agency 

who did most of the simulated flying. “They 

had never seen anything like it." 

As handy as PowerScene proved during the 

Dayton, Ohio, negotiations, other uses for the 
technology were also clear to everyone pre- 
sent. The military value of the application was 


during peace negotiations. 


Publication Location po driven home when Milosevic noted a problem 
a with one virtual scene. “Stop the flight,” Milo- 
1. m. — http://www2.nando.net/nt/nando.cgi 5,083 sevic told Kuchar at one point. “See that 
(Raleigh. North Carolina) bridge there. It is gone. You bombed it away.” 
2. San Jose Mercury News — http://www.sjmercury.com/ 4871 Indeed, NATO pilots training for last year's air 
3. Washington Post/ Stand-alone service 2,232 attacks on Bosnian Serb targets in September 
Digital Ink had used PowerScene to practice their bomb- 
4. The Telegraph (London) — http;/www.telegraph.co.uk/ 2,199 ing runs. 
5. The Wall Street Journal,  http://update.wsj.com/ 2,123 The US government’s love affair with 
Money & Investing Update this new technology will continue long after 
6. Boston Globe http://www.globe.com/ 2,112 the peace agreement takes effect. The two 
7. Detroit News http://detnews.com/T DNHOME/tdnhome.htm 1,622 US$400,000 systems used during the negotia- 
- Par c ed Bp Oi, CoA La tions have been shipped to Germany to train 
9. Star Tribune http://www.startribune.com/ 1,358 the US Army’s First Armored Division and to 
(Minneapolis/St. Paul) Tuzla to train other troops. 
10. American Reporter http://www.newshare.com/Reporter/today.html 1,191 “We knew PowerScene was a remarkable 


Nominations were collected by The Editor and Publisher E-list. The public at large was then invited to vote via The Spring's 
Web site and through e-mail. To cast your vote, e-mail epapers@www.spring.com or stop by http://www.spring.com/~epub/. 


Source: The Spring (http://www.spring.com/). 


- Gareth Branwyn 


“God didn’t put the mountains two miles 
apart.” Looking at the screen, Milosevic swal- 
lowed a large gulp of whiskey and conceded 
to a strip five miles wide. Time and again 
during the 21-day talks, PowerScene was used 
to break such stalemates, settling details as 
small as on which side of a particular road a 
border would fall. 

The first virtual reality program ever used 
in peace negotiations, PowerScene - devel- 
oped by Cambridge Research Associates of 
McLean, Virginia - combines pictures from 
satellites and spy planes with highly accurate 
terrain-elevation information to generate a 
level of visual detail that shocked many of 

the warring leaders. One of the Balkan presi- 
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tool to make war,” says Jerry Moore, Cam- 
bridge Research Associates' director of new 
business. “It was gratifying to discover that it 
could help make peace as well." 

- Ethan Watters 
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A killer light show, 
multiple graphics and a hip-hop beat: 
Accounting cuts its first CD. 


Introducing the HP SureStore CD Writer. 
Excuse Accounting for acting a little 
cool, but they’ve just put together the hottest 
presentation in the company with the new 

HP SureStore CD-Writer. 

And if they can do it, you can, too. 

The possibilities are endless. You could 
Store an entire multimedia show, with moving 
images, music and graphics. Or distribute 
huge files, price lists, catalogs — even years 
of tax records. 


DEA 


The HP SureStore CD-Writer has every- 
thing you need to easily create and launch 
your own CDs. You get 2x recording speed 
and a 4x reader in one. Universally accepted 
CDs offer 650 MB of space that can be read 
by millions of CD players worldwide. 

So whether you’re a major multimedia 
supplier, an in-house service, or one of those 
groovy cats in accounting, the HP SureStore 
CD-Writer is the best way to set you apart. 
For more information on how to cut your 
first CD, call 1-800-826-4111, ext. 1261. 
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Help is on the way for Chinese language 
speakers fed up with the laborious 
process of typing Chinese ideographs 
into a computer using awkward ASCII 
keyboards. The Chinese Dictation Kit 
from Apple Computer Inc. is a system 
that converts Mandarin (Putonghua) 
speech into Chinese written text. To 
"train" the dictation system, first you 
must read several pages of text into a 
microphone (it takes about three 
hours). The system then processes the 
recording to produce an individual "user 
profile" for voice recognition. With 
practice, you can enter as many as 60 
characters per minute by taking advan- 
tage of the system's standard vocabu- 
lary of 3,500 single characters, 12,000 
multicharacter words, and 350,000 
phrases. — Todd Lappin 

Asia Soft Inc.: (800) 882 8856, 
+1 (407) 234 5598, e-mail asiasoft@ 
asiasoft.com, on the Web at http://www 
.asiasoft.com/. 


ore research means never knowing where 
C your creations will end up. You hope for 
the best, but, in the real world, the applica- 
tions of technology are often beyond your 
control. David Hecht, a principal scientist at 
Xerox PARC, knows this well. During the late 
19805, he had an idea: create a system to store 
digital information on paper documents so 
that you hardly know it's there. He envisioned 
a day when offices would be revolutionized by 
smart faxes that colorize themselves, smart 
invoices that enter customer data automati- 
cally, and spreadsheets that encode cell for- 
mulas into hard-copy printouts. 

The result is DataGlyph, a powerful new 
technology that hides digital data in the back- 
ground of text, or disguises it as a decorative 
page border. What appears to be an unassum- 


| n the old days, recalls Nova Spivack, “any- 
one and their grandmother could learn to 
program in HTML? 

If you wanted to create a Web site, you just 
went out and did it. All it took was some 
gumption, a few ideas, and maybe, just maybe, 


a computer. 


But the Web isn’t for rookies anymore. 

“At this point,” says Spivack, co-founder and 
director of marketing for EarthWeb, a New 
York City-based Web production house, “to 


compete you need multimillion-dollar invest- 
ment backing. You’ve got to be able to do digi- 
tal imaging, you’ve gotto code in Java and 

CGI. You need to know how to work with Oracle 


WIRED MARCH 1996 H4 


ing grayscale is actually rows of tiny forward 
and back slashes that make up David Hecht's 
“glyphs.” 

Although created for offices, Hecht's glyphs 
are being pressed into service by Big Brother. 
Sandia Imaging Systems, of Carrollton, Texas, 
recently bought the rights to the DataGlyph 
technology; the company expects to use it in a 


US$275 million deal with the US Immigration 
and Naturalization Service to create a new 
generation of "smarter" Employment Autho- 
rization Cards, border-crossing cards, and 
green cards. This spring, Mexican business 
people who travel fre- 
quently to the US will 
begin testing an ID 
scheme, developed in 
conjunction with Sandia, 
that will store the bear- 
er's palm print in a glyph- 
encoded format on one 
side of the card. 

Sandia was attracted to 
DataGlyph for practical 
reasons. The magnetic 
strips on credit and ID 
cards are routinely 
cracked by counterfeit- 
ers, and silicon-chip cards 
cost more than $5 each. 
Glyphs, on the other 
hand, offer greater fraud- 
resistance and cost about 40 cents per card to 
produce. Plus, the data-carrying capacity of a 
glyph-covered card is prodigious - Sandia's 
IDs hold up to 3,000 bytes of data. 

Hecht, however, has serious concerns about 
the use of his technology. He doesn't carry an 
ATM card, because he prefers to conduct 
transactions with real people, but he realizes 
that the technology he created has slipped 
from his grasp. "Controls and laws over the 
use of powerful technologies are ultimately a 
problem for all society," he laments. 

- Bob Parks 


Ir's WHAT MAKES 
Your Zip RIP. 


SCSI. The cool connection for hot peripherals. 


Iomega Zip drives zip faster when you use a SCSI (pronounced scuzzy) host adapter. 
Up to 600% faster than conventional parallel port connections. It’s just one more reason to give your 
PC a SCSI connection. To learn more about Adaptec” SCSI host adapters and to enter to win a free Zip drive, 
or other prize, call 1-800-655-3977 ext. 7940; or visit our home page at http://www.adaptec.com 


Gladaptec 


VO. NOW MORE IMPORTANT THAN EVER. 


T Register and request a copy of official rules and sweepstakes details. Limit one entry per legal U.S. resident. No purchase necessary. *For information by fax, dial 1-408-945-2570 ext. 7940, request document no. 14070. 
©1995 Adaptec, Inc. All rights reserved. Adaptec and the Adaptec logo are trademarks of Adaptec, Inc., which may be registered in some jurisdictions. Zip is a trademark of lomega Corporation 


Jargon Watch 


Cumdex 
Nickname for the “adult technology” 


sideshow that spun off from Comdex after 
trade-show officials were pressured to 


exclude porno exhibitors. 


Cyber Sitters 


S ari S 


databases, and you need access to high band- 
width. Even a T1 isn't enough." 

Spivack, along with brothers Jack and Mur- 
ray Hidary, founded EarthWeb in 1994. Per- 
haps the most prominent of the new high-end 
Web production studios, EarthWeb has creat- 
ed sites for the Metropolitan Museum of Art 
and the New York Stock Exchange, while also 
striking a Net nerve with the September 1995 
unveiling of www.gamelan.com, a Java show- 


MCI Project 

A low-budget entrepreneurial effort financed 
by one's network of friends and family. "Pam's 
latest CD is completely an MCI project." 


Throbbers 
Animated icons that are used to replace the 


Young, underemployed, computer literates 
who “sit” with rich kids, teaching them how 
to surfthe Internet and create multimedia 


"meteor shower" icon in Netscape Navigator. 
Taken from the nickname given to the origi- 
nal Netscape logo, which appeared to throb 


graphics. 
JPIGs 


The new generation of cybercops who want 
to remove pornographic images (often post- 


ed in JPEG format) from the Internet. 


during document transfers. New icons, such 
as the J. R. "Bob" Dobbs throbber, are current- 
ly traded over the Net. 


Atip o' the hard hat to: Mike Fisher, Keith Loh, Corey 
Rosen, and Aaron Simpson. 
- Gareth Branwyn (jargon@wired.com) 


case co-produced with Sun Microsystems. 
EarthWeb's own page boasts of capabilities 
that include “3-D rendering, real-time anima- 
tion, online multimedia presentations, cus- 
tom interactive games and user interfaces, as 
well as genetic 
algorithms and intelli- 
gent agent systems." 

A little more than a 
year ago, Spivack and 
Jack Hidary were just a 
couple of HTML hackers 
with day jobs in different 
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EarthWeb: Web sites with class. 
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From top: Jack Hidary, Nova Spivack, Murray Hidary. 


cities. Murray Hidary, EarthWeb's creative 
director, was dabbling in Japanese music and 
fashion. Today, the company has more than 
50 employees, banks of Sun SPARCstations, 
graphics-rendering arrays, and a 58th-floor 
office overlooking Park Avenue. EarthWeb 
now charges up to US$3 million for a state-of- 


Spivack sees the Web evolving from 


a playground for hobbyists into a 


marketplace for the rich and famous. 


the-art Web site, and is beginning to negotiate 
even higher fees. 

Spivack sees a shakeout coming as the Web 
evolves from a playground for hacker hobby- 
ists into a marketplace for the rich and 
famous. By staying well ahead of the new 
technology curve, he believes EarthWeb will 
survive in good shape. 

“The big sites that make the most money 
will be A-level sites, like television channels - 
giant projects created by studios, major pub- 
lishers, entertainment companies, and infor- 
mation service providers that are supported 
by national and international advertising 
campaigns," says Spivack. *The global players 
are getting involved, and they'll spend as 
much money as necessary to keep up with the 
competition." - Andrew Leonard 


IT’s WHAT KEEPS 
Your GiG DRIVE FROM 
GAGGING. 


SCSI. The cool connection for hot peripherals. 


Hard drives with SCSI (pronounced scuzzy) are the fastest, highest capacity hard drives available. 
And, only SCSI hard drives let you multitask. It’s just one more reason to give your PC a SCSI connection. 
To learn more about Adaptec® SCSI host adapters and to enter to win a free SCSI two gigabyte hard drive, 
or other prize! call 1-800-655-3977 ext. 7942,* or visit our home page at http://www.adaptec.com 


Gladaptec 


VO. NOW MORE IMPORTANT THAN EVER. 


TRegister and request a copy of official rules and sweepstakes details. Limit one entry per legal U.S. resident. No purchase necessary. for information by fax, dial 1-408-945-2570 ext. 7942, request document no. 14070. 
©1995 Adaptec, Inc. All rights reserved. Adaptec and the Adaptec logo are trademarks of Adaptec, Inc., which may be registered in some jurisdictions. 
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Someday PDA LE Your Own Luxor 


Step on It 


Dyna-Magnetism 


CRITICS CALLED IT “VIRTUALLY FLAWLESS.” 


“bright screen, superior on-screen 
controls and low price. 


” 


Windows” 


MacUser? 


“A tremendous bargain, with 
great, easy-to-use controls." 


Introducing the MultiSync? XV+™ Series Monitors. Upgraded, 
refined, and with new features that give you more control over 
your screen and practically all monitor functions. 

Both the MultiSync XV15+™ and the MultiSync XV17+™ deliver the 


Designed for Sharp detail, bright colors and crystal clear images 


Microsoft 
Windows 95 


"... great picture quality, advanced 
features, and top-notch support... 
a superb monitor." 


FamilyPC** 


you've come to expect. Only now, you'll notice enhanced contrast and 

even less glare, thanks to our unique OptiClear™ screen surface. 
Because front-mounted digital controls were so popular on 

the MultiSync XVI7,“ we've added them to the MultiSync XV15+. So 


now both XV+ monitors allow for quick and easy image adjustments. 


Copyright ©1995 by CMP Publications, Inc. Reprinted from Windows Magazine with permission. **Quote reprinted with permission, FamilyPC Magazine, (June '95) 
OptiClear and See, Hear and Feel the Difference are trademarks of NEC Technologies, Inc. Windows and the Windows 95 logo are registered trademarks of Microsoft 


THAT SCATHING REVIEW LED US TO THESE IMPROVEMENTS. 


Plug and Play Compatibility 
for Windows 95 

OptiClear Screen Surface 
Lets you simplify 


Enhances contrast while also installation. 


eliminating glare. 


Front-mounted digital controls 
on the MultiSync XV15+ 


Now both the XV15+ and XV17+ allow 
for quick and easy image adjustments. 


In addition to PC and Macintosh? compatibility, the MultiSync XV+ The new MultiSync XV+ Series from NEC. Once “virtually” 
Series features Plug and Play compatibility for Windows® 95. So you'll flawless, now just plain flawless. To learn more about the XV+ Series, 
enjoy optimized display performance as well as simplified installation. call 1-800-NEC-INFO. For information via fax, call 1-800-366-0476 and 

The Multisync XV+ Series also delivers the quality and reliability request catalog #1. Or feel free to contact us on the Internet at 


you expect from NEC, and is backed by a 3-year limited warranty. http://www.nec.com. SEE, HEAR AND FEEL THE DIFFERENCE. 


Copyright 1995. tReprinted from “MacUser,” July 1995. Copyright ©1995 Ziff-Davis Publishing Company. MultiSync is a registered trademark and XV15+, XV17+, XVI, 


Corporation. All other trademarks or registered trademarks are the property of their respective holders. GSA# GSOOK94AGS5241PS01. ©1996 NEC Technologies, Inc. Key #84799. 


Left, Right? 


We’ve allfound our- 
selves trying to drive 


and look at a map simul- — 


taneously. Now the 
totally wired road war- 
rior can pack a Trimble 
GPS system connected 
to a laptop. In conjunc- 
tion with Microsoft's 
Automap Streets, the 
system overlays GPS 
satellite data, collected 
from a PC card or serial- 
connected antenna, on 
digitized maps of the 
desired region, allowing 
you to plan your route 
as well as track your 
progress. Trimble 
Mobile Locator 110: 
US$495. PC Card 110: 
$595. Trimble Navi- 
gation Ltd.: (800) 865 
4850, +1 (408) 481 8522. 


Eye of the Eye 


Creating a VR world? 
Better use the Kaidan 
QuickPan Panoramic 
Tripod Head. The base, 
precision leveling indi- 
cator, and optional tilt 
head capture calibrated 
panoramic photos used 
to create QuickTime VR 
content. Five adjustable 
click-stop settings 
ensure perfect support 
for 360-degree rotations 
on any 3-D axis. Differ- 
ent lens options and 
camera orientations are 
also available, all main- 
taining the necessary 
image overlap required 
for QuickTime VR. QP-1A 
QuickPan Panoramic 
Base: US$129. QPT-1 
QuickPan Adjustable 


Tilt Head: $89.95. QPA-1 _ 


QuickTake Mounting 
Bracket: $59.95. Kaidan: 
+1 (215) 364 1778. 
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To Infinity! 

You saw Toy Story and 
think that you can do 

a better job yourself. 
What you need are a few 
of Sun's new Ultra work- 
stations. Based on an 
innovative 64-bit archi- 
tecture that skillfully 
coordinates processor, 
input/output, graphics, 
memory, and network- 
ing functions, Ultra 
offers a tight system 
without performance 
lags. The top-of-the-line 
Ultra 2 Creator3D packs 
a zippy 200-MHz clock 
speed and will render so 
fast that you might start 
hyperventilating. Ultra 
2 Creator3D Model 
2200: US$59,995. Sun 
Microsystems Computer 
Co.: +1 (415) 960 1300, 
(800) 821 4643. 


Wet Scream 


Here's your chance to 
be an outlaw of the 
waterways. Sea-Doo 
has developed a high- 
performance, single- 
rider racing machine 
designed for those who 
get their thrills on the 
edge. The 85-horse- 
power HX is the only 
water craft with a direct- 
action suspension sys- 
tem embedded in the 
seat to help cushion the 
ride. By adjusting the 
turning force and center 
of gravity, the suspen- 
sion also improves han- 
dling. The faster you go 
into a turn, the more 
responsive the suspen- 
sion. Great news for 
speed demons. Sea-Doo 
HX: US$5,999. Bombar- 
dier Inc: +1 (407) 722 
4000, (800) 882 2900. 


A face Bf a work of art 
It deserfes a great frame. 


Designers of limited edition frames for sunglasses and prescription eyewear 


La. Eyeworks 


Face: Lynda Weinman. Frame: Hazel by l.a.Eyeworks. Hair and Make-Up: Ulli Schober, Celestine. Photographer: Greg Gorman. ©l.a.Eyeworks, 1995. 
Available at: Colai Opticians, Seattle, D.O.C Opti Milwaukee, Image Eyes, Salt Lake City, Image Optical, Nashville, Josephson Opticians, Toronto, Oberle Opticians, Miami Beach 
Park Opticians, Cleveland, Selima Optique, New y, The Ey p. y rks, Los Angeles and South Coast Pla sta Mesa. laEyeworks@delphi.com 
Source Lynda Weinman's new book, Designing Web Graphics, from New Riders Publishing, via http://www.lynda.com 
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Sweet Spot 

Is a painful tennis elbow 
hampering your game? 
Pick up the Kinetic 
tennis racket and get 
back on the court. 
Embedded in the rack- 
et’s frame, 100 tiny 
chambers filled with 
lead microgranules 


react on impact, dispers- 


ing the vibration and » 
force of hitting the ball. 
It's easier on your joints, 
plus the design actually 
provides a more power- 
ful and accurate strike 
on the ball. And with its 
wide-head design, you 
shouldn't miss many 
Kennex: (800) 454 6384, 


4766190271 8390. 


Channel Surfing 


It seems cordless phones 
have become so popular 


ly scanning all frequen- 
the clearest possible 
channel for reception. 
And because you're 
accessing a less congest- 
ed part of the spectrum, 
you've got a much better 
chance of getting that 


. dial tone. The SPP-Q210 


. 25-channel cordless 


phone: US$149.95. 


Sony: (800) 222 7669, 
+1 (201) 930 1000. 
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Row Your Bike 
You'll get more than 


ı your share of looks as 


well as a solid upper- 
body workout when you 
take this crazy cross- 
trainer out for a spin in 
the park. The RowBike 
is built like a standard 
two-wheel bicycle - only 
you pedal with your 
legs and arms, just like 
working out on a rowing 
machine. These limited- 
release bikes weigh in at 
a hefty 40 pounds and 
were created by Scott 
Olson, inventor and 
founder of Rollerblade. 
RowBike: US$699. Row- 
Bike: +1 (612) 442 6155. 


Let's Get Big 

There are some caveats 
to living in a technolog- 
ically advanced society. 
One of the worst? Every- 
thing gets smaller, while 
your hands and eyes 
remain pretty much the 
same size. For example, 
camcorder means 
annoying, tiny view- 
finder, right? Not with 
the new Sharp Digital 
ViewCam, which fea- 
tures a 5-inch color LCD. 
It records both digital 
video and audio, and the 
built-in 1:5 compression 
allows you to record 
with the same quality 

as "commercial-use" 


4 cameras. Plug in directly 


to your PC to cut, copy, 
paste, manipulate, and 
edit your footage. Isn't 
life in the '90s great? 
VL-DH5000 ViewCam: 
about US$3,453. Not yet 
available in the US: pick 
it up in Japan. Sharp 
Corp.: +81 (6) 625 3007, 
fax +81 (6) 626 1667. 
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Windows CD-ROM Introductory Offer 


dead humans. It sounds like the pi 
into one millimeter tions, is more 
idaver -- a 39 Ve 
bapplications made possib i 
illions ofpeople. Th V I: eapplications. 


EL proces: 


19.95* 
D : | 


lasses Included > 


* plus $3 shipping & handling and applicable sales tax 
($39.95 suggested retail price) 
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SINGING ON 
THE INTERNET. 


Why type when you can talk? WebTalk’, Quarterdeck's Web phone brings your voice to the Internet by letting 
you use your PC just like a phone. You can call anywhere in the world for no more than what you're already 
paying for your Internet connection. $50 or so (the price of two licenses) gets you unlimited talk. Call to find out 
more about WebTalk or download an evaluation copy from our Web site at www.quarterdeck.com. 


1-800-683-6696. WebTalk. Make yourself heard. 


51995 Quarterdeck Corporation. All rights reserved. 13160 Mindanao Way, Marina del Rey, CA 90292. Quarterdeck is a registered trademark and the Quat 
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Its the 
New Economy, 
Stupid 


As the 1996 campaign begins, 
the US is poised to become the leader of the new, global-networked economy. 
So why is Clinton ignoring the future, 
and why do most of the Republicans want to just turn back the clock? 


By John Heilemann 


On a chill winter night 


in northwest Iowa, in a town so small 


the local inn can call itself simply The Hotel without 
fear of confusion, Phil Gramm is preaching to the 
converted. Friends, he says, “I know some people 
hear me talk about what America can achieve, and 
they say, ‘That sounds like a Norman Rockwell paint- 
ing. Well, to those people I say, ‘Why not?’ As I travel 
around Iowa and around America, many of the 
families I meet look a lot like the families in Norman 
Rockwell’s paintings. 

A believe we can bring back the American dream 
for those families," Gramm continues, his eyes bug- 
ging and his drawl thickening as he builds to what has 
become the signature line of his stump speech. “But I 
also believe something else. If we don't dramatically 
change course, in 20 years we won't be livin' in the 
same America we grew up in.” 

For almost two decades now, Gramm’s formulation 
has been at the heart of the Republican message: that 
going forward would mean going backward; that the 
future is a foreign country, while the past - well, the 
past feels like home. By strategically deploying their 


John Heilemann is national affairs editor at Wired. He 
wrote “The Making of the President 2000” for Wired 3.12. 
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nostalgia for the 1950s, con- 
servatives have sought, often 
successfully, to exploit the 
anxieties of voters about 
social and cultural decay, 
from violence in the streets 


N 


new economy / 


This is not political coverage as usual. Wired 
magazine and its online cousin HotWired have 
joined forces to produce The Netizen, a new 
magazine/Web site providing an innovative 
package of daily, weekly, and monthly cover- 
age of the 1996 presidential election, the last 
campaign of the unwired generation. 

The Netizen is not about standard "horse race" 
coverage, it's about politics in a revolutionary 
context - one that questions whether politics 
itself isn't obsolete in the digital age, when 
the majority of the voting population doesn't 
even bother to vote. 

We're sending John Heilemann, late of The 
Economist and now Wired's national affairs 
editor, on the road to cover the circus from the 
point of view of those actually building the 
digital civilization. He'll provide monthly 
analysis in these pages. And he'll also be filing 
an up-to-the-minute diary of the campaign in 
his “Impolitic” column on HotWired (http://www 
-hotwired.com/netizen). Joining Heilemann is 
Brock N. Meeks, who will be reporting daily in 
his column “Campaign Dispatch.” 


to sex in the media (or is it the other way around?). 
But Gramm embodies a different strain of Republi- 
can revanchism, one that’s equally potent and perhaps 
even more prevalent among the contenders in this 
year’s presidential campaign. By his own admission, 
Gramm is “no preacher.” What he is, as he never fails 
to point out, is an economist, a bona fide PhD and 
former professor of the dismal science. When Gramm 
talks about the golden years, he’s talking about the 
postwar economic boom. When he promises to revive 
the American dream, he’s promising a return to the 
soaring living standards that prevailed from the mid- 
1940s through the mid-1970s, but that have eluded 


most Americans ever since. 


All of which raises obvious questions - questions I 


get the chance to ask Gramm after his speech, in a car 
on the way to a nearby airstrip. Questions like: Isn’t it 
true, in economic terms, that we’re already not living 
in the America we - or, at least, he - grew up in, and 
we never will again? That the transitions from an 
industrial to an information age and from national » 
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to global markets are causing huge upheavals in the 
way people work and how much they earn? And if so, 
doesn't the government need to redefine its role to 
adapt to this new economy? 

To which Gramm replies: “Awww, I’m not gonna get 
caught up in a bunch of buzzwords.” 

A few minutes and a few more cranky comments 
later, Gramm gets around to answering. He does, 
it turns out, believe that the American economy went 
through a “profound restructuring" in the 1980s, 
when “foreign competition forced us into a big 
retrenchment.” But that phase, he says, is basically 
over, having given way to the less earth-shattering 
“information revolution,” the main impact of which, 
he argues, is *the elimination of a layer of white- 
collar middle managers." As for a new sort of relation- 
ship between government and the economy, he says, 
“I don't see it.” 

As the car rolls to a stop, so does Gramm. *Look - 
old economy, new economy, the solution's the same: 
less government and more freedom.” A long pause. 

“I am not worried about the ability of Americans to 
deal with change." 


bu years ago, George Bush adopted a strik- 


ingly similar attitude - and was then subjected to one 
of the most humiliating defeats ever of an incumbent 
president, at the hands of a philandering, draft-dodg- 
ing, dope-smoking, liberalish governor of a small, 
poor, obscure southern state. 

Bill Clinton was, of course, more than that. He was 
- and still is - a masterful storyteller, and in 1992 the 
story he told struck a deep chord with an electorate 
wracked by insecurity and doubt. The story was that 
of an economy in the throes of a structural transfor- 
mation; an economy being thrashed around by the 
gale forces of technology and globalization like a 
sturdy palm in the eye of a hurricane. To Clinton, 
the emergence of the new economy (a term he intro- 
duced into the national conversation) held enormous 
promise but posed real challenges. To Bush, it was all 
- to borrow a phrase - a bunch of buzzwords. 

In the four years since the last crop of presidential 
wannabes trudged through the snows of Iowa and 
New Hampshire, the transformation Clinton spelled 
out has accelerated at mind-bending speed. From 
Bill Gates and George Soros to the Net and the Web, 
from derivatives and fractal finance to TurboTax and 
ubiquitous e-mail, the concepts and characters of the 
new economy have permeated our lives to an extent 
unimaginable in 1992. America's companies dominate 
an array of leading-edge industries. Our economy is, 
by common consensus, the most competitive in the 
world. At the same time, however, the paradox that 
Clinton described, and that lay behind the fears of 
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so many voters in 1992, has only grown more pro- 
nounced: the new economy is racing ahead, but most 
American families are not. Their incomes are stag- 
nant or worse, and the gulf between them and those 
riding the crest of the wave is widening fast. 

And so the stage is set this year for the sequel to 
1992: “The new economy, stupid.” From Republicans 
will come sharp attacks on what Bob Dole calls “the 
Clinton administration’s obsolete economic agenda, 
which holds that with more taxes, more regulations, 
more spending, and more mandates, government can 
replace the individual as the engine that powers Amer- 
ica’s growth.” From the White House will come rejoin- 
ders from people like Laura D’Andrea Tyson, the head 
of Clinton’s National Economic Council: “Republicans 
believe we can somehow go back to the heyday of the 
1950s if only we could get rid of the Great Society. But 
the world has changed in fundamental ways; there 
are much larger forces at play here than government.” 

Yet for all this sound and fury, the truth is that, in 
1996, neither side is offering a coherent agenda for 
the new economy. At their best, Republicans seem 
baffled. They speak of the changes afoot, and then 
offer the same policies they’ve been running with for 
50 years: old economics for a new economy. Mean- 
while, the president suffers from schizophrenia. He 
understands the new economy as well as any politi- 
cian alive. But his responses to it have been all over 
the map - at times visionary, at times retrograde - and 
his political failures have left him defending some of 
the least forward-looking positions imaginable. 

“Both parties are mired in the old paradigm, with 
this prepostmodern view of the economy,” says Robert 
Shapiro, top economist at the Progressive Policy Insti- 
tute, a centrist think tank in Washington, DC. “They’re 
still basically having the argument of the 1960s: how 
much do we favor labor and how much do we favor 
capital? It’s an argument based on an understanding 
of the economy that is not only out of date, but that 
leaves neither party with much to say about the issues 
that really count. Such as, how can government help 
the nation be more productive? How can it restore 
upward mobility for workers in the new economy?" 

To Shapiro's questions there are no easy answers, 
but the questions have become increasingly urgent. 
The new year began with budget negotiations between 
Clinton, Dole, and Newt Gingrich on the brink of col- 
lapse. If they fail, voters will be rightly disgusted and 
dismayed. Yet even if they succeed, a vast swath of the 
electorate will continue to feel anxious, just as it has 
through the last three years, despite steady growth 
and the lowest *misery index" (the sum of unemploy- 
ment and inflation rates) in a quarter century. Left 
unassuaged, this seething angst is pure fuel for the 
kind of populist, protectionist, isolationist policies 
that would be a disaster not only for the new economy - 
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but for the very voters whose situation is most precari- 
ous. Hence the challenge for both parties: to set forth 
a clear vision of how government can encourage the 
new economy to flourish while ensuring all Americans 
an opportunity to partake of its benefits. 

Unfortunately, when voters look to Clinton and the 
Republicans this year, they're less likely to encounter 
such visions than they are to confront a devil's choice 
- between the discredited and the disconnected, the 
muddled and the mean, the hopeless and the clueless. 
The question then will be, What comes next? 


couple years back, nen ne 


mainstream press first copped to the notion that some- 
thing big was changing in the conduct of capitalism, 
the Harvard Business Review published a widely cited 
article, “What’s So New About the New Economy?” 

Its thesis rested on the claims that the “revolution in 
information and communications technology [has 
made] knowledge the new competitive resource” and 
that this tech-driven transformation was taking place 
in an increasingly interdependent world. 

All true, obviously. The facts and figures are 
unequivocal. More Americans build computers than 
cars, more make semiconductors than construction 
machinery, more work in data processing than petro- 
leum refining. Since 1990, US firms have been spend- 
ing more on computers and communications gear 
than on all other capital equipment combined. Soft- 
ware is the country’s fastest-growing industry. World 
trade in information-related goods and services is 
growing five times faster than trade in natural 
resources. And so on and so forth. 

Equally plain are signs of the economy’s internation- 
alization. Trade has exploded (with the slice of Ameri- 
ca's GNP accounted for by imports and exports having 
tripled since the 1950s) and finance has gone global. 
The flow of people across borders has been as dramat- 
ic as that of cash and commerce. After the teeming 
masses of the tired and poor streamed into the United 
States at the turn of the century, immigration slowed, 
for decades, to a trickle. Then, in the 1980s, it surged 
again. Demographers believe that, counting illegals, 
the country has absorbed more immigrants in the past 
15 years than at any time in its history. 

The microprocessor and globalization have together 
put an end to the economy that spurred America's 
postwar boom. Left behind is a powerful set of expec- 
tations among the country's workers - yet since the 
early 1970s, productivity has risen little more than 
1 percent a year. Economic growth has averaged just 
2.5 percent annually, compared with a 4 percent aver- 
age between 1948 and 1975. Adjusted for inflation, the 
typical worker's wages have fallen substantially. 

The pain has not been shared equally - another sign 
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that the old economy is disappearing. In the postwar 
years, a rising tide really did lift all boats; today, as 
Patrick Buchanan puts it, many of the boats seem 
anchored to the ocean floor. Actually, most are. Gaug- 
ing what's happened to family incomes has long been 
the bloodiest battle in the political wars over official 
statistics. But by 1995, one conclusion was so unduck- 
able that even most conservatives had reluctantly 
accepted it - over the past 20 years, the top fifth of 
American earners have done swimmingly, the middle 
classes have barely kept afloat, and the working class 
and the poor have sunk like rocks. 

Theories abound about why this has happened. 
Some economists blame the forces of globalization, 
which lock American workers into competition 
with low-wage immigrants at home and low-wage 
laborers abroad. Some blame the 


economy’s shift from manufacturing The microprocessor 
to the service sector, where there tend 

to be lots of “bad” jobs and precious and globalization 
few “good” ones. Still others (a majori- 

ty, perhaps) blame new technologies, have together put an 
from computers and advanced ma- 

chinery to retooled organizational end to the economy 


structures, that push up demand for 
the skilled and the sophisticated while 
pushing the less savvy down the wage 
scale or out of their jobs entirely. 

So which is it? It’s like Murder on the 
Orient Express, says Gary Burtless, an economist at 
Washington’s Brookings Institution. “There were 12 
suspects, and it turns out they were all guilty of 
putting the knife in.” The important thing, insist most 
economists who have thought hard about this stuff, 
is that all of these forces are pushing in the same 
direction, and that in so doing, they are giving rise to 
what Burtless calls “the fundamental characteristic of 
the new economy: the widening disparity in people’s 
earning capacities depending on the level of skills and 
education they bring to the labor market.” 

“Now, some people will say, ‘What’s the news here? 
It’s always been the case that people with more school- 
ing have earned higher wages,” Burtless continues. 
“And that’s true. But this is saying something different, 
really. Not only is the gap growing between winners 
and losers, but for those people with limited education 
and skills, there has been an accelerating erosion in 
how much they can earn, leaving us with lots of fami- 
lies in the United States who are worse off, or no bet- 
ter off, than they were 20 years ago, and lots for whom 
the prospects for the future are only getting dimmer.” 

Whether these trends are permanent - the stalled 
wages, the income inequality - is far from clear. The 
new economy is still in its infancy. American firms are 
poised to thrive in its adolescence; the spread of com- 
munications networks in its adulthood may incite 180» 
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Plans trip to the Congo. 


Discusses theoretical physics. 


Checks hockey scores. 
Studies Tai Chi. 


E-mails job acceptance. 


NetCruisers. 


There’s one in 


every crowd. 


When it comes to the Internet, some people 
know how to get ahead. 

They’re the ones who spend lots of time there— 
without spending lots of money. 

Because they use NETCOM. 

After all, for just $19.95 a month* we not only 
give you over 400 hours of direct, unrestricted Net access— 
including the World-Wide Web, E-mail, newsgroups and more — 
we give you the freedom to enjoy it. 

Along with everything you need to get to the Net. Including our 
WinSock-compliant NetCruiser® software. Free 24-hour live support. 
And over 200 high-speed local access numbers across the U.S. 

So see your local retailer, or call the nation’s leading Internet 
service provider at 1-800-NETCOM1. 

It’s the smart thing to do. 
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NETCOM 
How to Get There. 


© 1995 NETCOM, Inc. NetCruiser is a registered trademark of NETCOM On-Line Communication Services, Inc. 
*Includes 40 prime time hours plus unlimited non-prime hours. Minimum system requirements for NetCruiser for Windows 
software: 386 IBM PC-compatible, MS-DOS 5.0, Windows 3.1, 4MB RAM and 4MB of free hard disk space. Minimum 
system requirements for NetCruiser for Mac and Mac Power PC: System 7.0 Software, 4MB RAM and 5MB hard disk space. 
Credit card required. For more information, e-mail Info@Netcom.com or visit our Web site at http://www.netcom.com. 


Street price may vary. Some models require Epson coated paper for 720 dpi color printing. EPSON and EPSON Stylus are registered trademarks of Seiko Epson Corp. ©1995 Epson America, Inc. 


Ever seen an idea pole vault off the page? Well, with a line of Epson printers starting at $449, it's pretty simple. 
Just print your ideas out in 720 x 720 dpi of intense, Photo Quality, acrobatic Epson Color. Then stand back. 


YOU-VE°GOT TO SEE IT IN COLOR: 
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You've heard the 
hype. We asked the 
experts. Here's the 
real timetable. 


Rodney A. Brooks 
John Canny 

Joe Engelberger 
Toshio Fukuda 
Richard S. Wallace 


Rodney A. Brooks 
associate director, 
MIT Artificial Intelli- 
gence Laboratory; 
chair, IS Robotics Inc. 


John Canny 

associate professor 

of computer science, 
University of California 
at Berkeley 


Joe Engelberger 
chair, HelpMate 
Robotics Inc. 


Toshio Fukuda 
professor of micro- 
system engineering and 
mechano-informatics, 
Nagoya University, 
Japan 


Richard S. Wallace 
professor of electrical 
engineering and 
computer science, 
Lehigh University, Beth- 
lehem, Pennsylvania 


Special thanks to Ken 
Goldberg and Eric Paulos 
at the University of 
California at Berkeley. 
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The Future of Robotics 


robots relieve us of tedious tasks on the assem- 


Derived from a Czech word for “forced labor,” 
the term robot once inspired images of friendly 
mechanical companions, planet-threatening 
evil automatons, and the chaotic collection of 
cogs antagonizing Charlie Chaplin in Modern 
Times. But in the 1960s, breakthroughs in micro- 
electronics took robotics research off the silver 
screen and into many real laboratories. Today, 


Self-Driving 
Taxi 
2015 


Imagine hailing a cab 
and not having to deal 
with the driver's bad 
jokes or urban horror 
stories. Brooks believes 
that robot-driven taxi- 
cabs will follow advances 
in GPS navigation sys- 
tems and vision-based 
driving, a technology 
recently demonstrated 
by researchers at Car- 
negie Mellon University 
to guide a sedan across 
the country. Canny 
points out that machine 
vision must improve 
significantly for a robotic 
chauffeur to differentiate 
between "roadwork, 
graffiti, truck spills, and 
trees lining the streets." 
Mindful of such hazards 
and the underrated 
complexity of driving, 
Fukuda says commuting 
from the suburbs to 
downtown in a robotic 
carpool won't happen 
any time soon. "Self- 
driving taxis will be 
possible in limited areas 
of the city, where the 
infrastructure for auto- 
nomous vehicles is 
established,” he says. 


Housecleaning 
Robot 


Remember Rosie, the 
Jetsons’ trusty mechan- 
ical domestic? Our 
experts predict that 
housecleaning robots 
may be available com- 
mercially in the near 
future. If Canny is right, 
though, they won't look 
much like anthropomor- 
phized vacuum cleaners. 
“Imagine instead a fleet 
of mouse- or cockroach- 
sized robots scurrying 
around the floor,” he 
says, efficiently sucking 
up dirt or radiating static 
electricity to become 
dust magnets. On the 
other hand, Engelberger 
reports that his company 
has already conducted 

a large-scale study of a 
mobile and articulated 
two-armed robot that he 
thinks, with three more 
years of big-money R&D 
support, could be ready 
to clean your house. 
Beyond tidying up, he 
says, the machine could 
be utilized as “an elder- 
care robot to extend 
independent living for 
cognizant but mobility- 
impaired senior citizens.” 
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bly line and unhesitatingly put themselves at 
risk. Just wait until they can think. Of course, 
they'll still be programmed - as envisioned in 
Isaac Asimov's Three Laws of Robotics - to 
“serve humans without harming them.” Wired 
asked five experts to share their grasp of the 
future of robotics. - David Pescovitz 


Self-Replicating 
Robot 


k Ku s 
kely 


Most of our experts 
agree that the biggest 
obstacles facing devel- 
opers of self-replicating 
robots are not technical 
hurdles but financial. 
Wallace cites a 1980 
NASA study that, he says, 
reported "self-replicating 
lunar factories were 
within the range of con- 
ceivable technology 
even then." He concedes 
that the technology may 
be within our grasp, 

but says that no one is 
knocking down engi- 
neers' doors with the 
billion-dollar R&D bud- 
get necessary to build 
the things. Brooks 
believes tiny, self-repli- 
cating nanorobots could 
be developed within 

a decade, but they "may 
not be as satisfying as 
the sci-fi vision of self- 
replicating robots on 

the macro scale," which 
is a little further away. 
Besides, Engelberger 
says, robotic replication 
is a task better shared 
with automated ma- 
chine tools in factories. 
"Robots already make 
robotic parts and assem- 


2 
"^ 


C-3P0 Becomes 
a Reality 


2025 


unlikely 


Filmmaker George Lucas 
may actually live to see 
the day robots like Star 
Wars's C-3P0 “droid” walk 
among us. While anthro- 
pomorphic robots were 
a big focus of future 
hype in the 1950s, Brooks 
notes that projects in 
this area have begun 
only recently at institu- 
tions like MIT and Tokyo 
University. Canny adds 
that this kind of work is 
based on "the premise 
that virtually all human 
reasoning, especially 
abstract reasoning, is 
firmly grounded in 
three-dimensional and 
anthropomorphic meta- 
phors." However, several 
of our experts say that 
humanoid robots are 
better left in the prop 
rooms of Hollywood. 
Engelberger envisions 
personal robots that 
more closely resemble 
C-3PO's squat pal, the 
hydrant-like R2D2. 
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Advertising Expenditures 

After a 1980s boom, ad budgets shrank during the reces- 
sion of the early 1990s. Meanwhile, computer databases 
and low postal rates fueled the growth of direct mailings. 
It's too early to tell how online media will affect the mix, but 
niche media are expected to draw ad expenditures away 
from stalwart outlets such as newspapers and TV. 
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Direct Mail 


Network TV 
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- 


in 


Flash Memory Sales 

During the 1980s, EPROM - Erasable Programmable Read- 
Only Memory - displaced ROM as the primary vehicle for 
nonvolatile memory storage. Now EPROM is challenged 
by flash memory, a flexible technology that is cheaper to 
produce and easier to reprogram. Flash memory sales will 


increase as it spreads into laptops, cell phones, and PDAs. 
SOURCE: DATAQUEST 


EPROMs 


Edited by Todd Lappin 


Job Placement for Journalism Students 
Declining advertising revenues forced employers to cut 
back on new hires during the recession of the early 1990s. 
Hiring increased slightly in 1994, but traditional journalism 
jobs remain hard to come by. Desperate job seekers are 
either moving into noncommunications fields or dabbling 
in new media to create their own career opportunities. 


Public Relations & Advertising 


Newspapers & News Services 


Broadcast: 
Radio, TV, Cable TV 


Magazines 


m Book Pub lishing 
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InContext Spider 
HTML authoring tool 


pages, templates & forms 
Image Map Editor 


Real Time Monitoring 
Reporting & Logging 


Multi-Domain server 


Web Tree g 
all documer 


PERL support 
for CGI se 


Automated credit card 
clearing & 
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ON THE WEB 


eb Commander has it all: 
Completely wizard driven, Web Commander is the fastest, 
easiest to configure server software on the market with all the 
tools for fully secure business on the Internet. 


Includes free InContext Spider version 1.1. WI NDOWS 95 $ 9 9 š 00 SRP 
a Call Today: WINDOWS NT $249.00 SRP 


1-800-711-2676 a 

zie Ly E-Mail: info@luckman.com 4 : 
BE uu Lo http://www.luckman.com om 
: Luckman interactive, Inc 1055 West 7th Street, Suite 2580 Los Angeles, CA 90017 


Servers 
©1996 Luckman Interactive, Inc. All rights reserved. Web commander is trademark of Luckman Interactive, Inc. All others are trademarks of their respective owners 
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Low the dream of the 
imaging industry, thr 
dimensional displays ar 
finally emerging from t 
These systems promis 


By Chris Chinnock ?'4 doctors 


In vi 


of data, and, of course, 
kids shoot at bad guy 
breathtaking realism 
ever, most current te 
require users to don a 
looking pair of special 
glasses to see the 3-D e 
Only recently have practica 
methods been developed 
that allow for natural three- 
dimensional viewing with- 
out special eyewear. These 
techniques are blowing the 
3-D display market wide 
open. But hurdles remain: 
most of the glassless meth- 
ods are expensive and work 
only when the viewer sits 
perfectly still. 

The key to human 3-D 
vision is our ability to discern 
depth cues. Because we have 
two eyes, we see objects from 
slightly different angles, 
allowing us to determine 
whether one object is in front 
of the other. This is known as 
parallax, a critical ingredient 
- along with factors such as 
shading and shadowing - in 
allowing us to perceive our 
three-dimensional world. 


(9 right -cye image 


camera. These cameras fea- 
ture two optical channels 


LcD panel 


that record separate images 
of the same scene from 


back light 


slightly different perspec- 
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3-D Viewing Goes Gl 


tives. For example, Imax 
Corporation of Toronto has 
developed a US$1.3 million 
camera that simultaneously 
exposes left-eye and right- 
eye images onto separate 


pieces of film. 


In the movie theater, vie 
ers must wear glasse 


image is displa 
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Q opaque skripe The idea behind many 3-D images, San | Osa | 
G transparent display methods is to mimic Japan, uses a all LCD and 
lens human vision by producing a simple i image- splitti 9g 
3 j 1 

image splitter separate left- and right-eye techni alled lax 5 
images. Perhaps the best stereogram. An optica filte 

way to do this is by taking that consists of a series of 

Dlefk-eye imaye pictures with a stereoscopic na slots i ced in 


fr of the | reen. B 


oddc 


ing tr | image 


sless 
Computer displa 


directed toward the viewer's hieved with volumetric 
left eye. The right image, displays. These fill a volume 
displayed on even columns, of space with a three-dimen- 
travels a different light path sional image. A volumetric 
through the slots to arriveat display of a sporting event, 
the viewer's right eye. Each for example, would allow 
viewers to see plays from 
different perspectives simply 
by moving to the other side 
blinds. of the display. You might 
think a football receiver was 
in in bounds, but a viewer on 


just the right place to the other side of your living 
observe t. m might have a better 
That's why her angle and call the player out. 


Richmond Holographic Researchers at the US 

Research and Development 's NRaD Laboratory in 

Ltd. in London use electroni- San Diego use a spinning 

cally steera ptical ele- helix as the surface on which 

ments to dir x t light to a they create the volumetric 

viewer's right eye image. The helix, which 

Used ad-tracking resembles a spiral staircase, 

device, this s m allows spins inside a see-through 

D llow the box. An image is projected 

'ents. by lasers onto the spinning 

are not helix one point at a time. 

n sizes When this is done fast 

(ches, devel- enough, the eye perceives all 

D screens of these points as a continu- 
ernative ous image. The viewer can 

40-inch walk around this display 

s, Sanyo observing the image from 

ectors - every possible angle. 

and right While all of these different 

1 double approaches work, all are also 

series of quite expensive: typically 

linders) from $50,000 to more than 
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0 pro ectors illuminate in medical applications and 


e lenticular lenses from in arcades or other enter- 
ba ck at slig ffer- tainment-based locations. 
| tang proje g the But it seems that every 
ages onto a specially month brings new and 
esigned reen. The result improved techniques for 
ially separated glassless 3-D viewing. We 
e Y may be able to break out 
of flatland sooner than any- 
one expects. m m m 


Chris Chinnock (76061.3671 
@compuserve.com) writes 
about emerging and opto- 
electronic technologies. 


break out of flatland. 
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the web is big 
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Big jobs demand powerful tools. 


All search engines are not created equal. Only RetrievalWare delivers fuzzy searching, 
adaptive pattern recognition, natural language queries and word meaning expansion. 
Accurate. Easy to use. Scalable across LANs, Intranets and the World Wide Web. 


Parallel processing on multi-threaded servers to support massive databases. 


Find out more. Check out the RetrievalWare 
search demos on the World Wide Web. 


http://www.excalib.com/ 


Free Information Retrieval White Paper. 


RETRIEVALWARE" Call 800-788-7758. 


Possibly the most intelligent 


search engines in the Universe. 


RetrievalWare. Delivered in client/server applications 
and software developer toolkits. Available for document 


image management and full text retrieval, extending 
to fingerprints, images and other digital media. 


By Anthony B. Perkins 


FOLLOW THE MONEY 


eaders may accuse me of 

falling into the Gildercosm, 
but investors should consider 
some of George Gilder's ideas 
(see page 122) regarding the 
imminent "tidal wave of band- 
width" 
and 
its potential impact on the 
market. Gilder points out that 
with advancements such as 


Bandwidth or Bust 


area is @Home (415/833 4950), 
the joint venture between TCI 
and Kleiner Perkins Caufield & 
Byers that promises to offer 
high-speed Internet access via 
hybrid fiber-coax technology. 
This setup will be 75 times 
faster than ISDN and will enable 
full-blown multimedia delivery 
over the Net. Another hot start- 
up in this area is Hybrid Net- 


The Wired Interactive Technology Fund (TWITS) 
res PriceJan2 A Since Dec! s 


Company 


primary Business 


Legend: This fund started with US$1 million on December 


reflected monthly, with profits reinvested in the fund or in new stocks 


Information provided 
here is based on a 
combination of 
insights and gossip 
gathered chatting 
with George Gilder 
in the presidential 
suite at the Charles 
Hotel in Cambridge, 
Massachusetts, and 
drawing on the 
whiteboard with 
Steve Jobs in the 
boardroom at NeXT 
Computers Inc. 
TWITS fund is a 
model established 
by Wired, not an 
official traded port- 
folio. Wired readers 
who use this infor- 
mation for invest- 
ment decisions do so 
at their own risk. 


LSI Logic's Internet-on-a-Chip 
processors, cable modems, 

and Digital Broadcast Satellite 
technology, we will soon have 
unlimited bandwidth into our 
homes, driven by user demand. 
He cites some interesting statis- 
tics: in 1995, PCs outsold TVs, 
the number of e-mail messages 
surpassed snail mail, and RBOC 
data traffic (driven by an un- 
believable increase in Internet 
usage) exceeded voice traffic for 
the first time. Gilder is focused in 
the right area, and these trans- 
formations will create some very 
interesting investment opportu- 
nities in the coming year. 

In the short run, cable modems 
will be providing the next level 
of bandwidth for the consumer. 
One of the hottest bets in this 
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works Inc. (408/725 3250), a 
Cupertino, California-based 
company building cable modems 
that, it contends, will ultimately 
provide 30 megabits of down- 
stream capacity over hybrid 
fiber-coax. Hybrid Networks is 
backed by power VCs Sequoia 
Capital and Accel Partners 
among others, and it has signif- 
icant strategic relationships 
with a host of major partners, 
including Intel and AT&T, which 
have licensed Hybrid's technolo- 
gy for use in the development 
of their interactive networks. 


Yahoo! for the Web 

With all this bandwidth at our 
fingertips, the World Wide Web 
should soon emerge out of the 
novelty stage to solidify its 


position as the foundation for 
interactive commerce and 
entertainment. From a public 
company standpoint, | still feel 
that Sun Microsystems, Net- 
scape, Macromedia, Oracle, and, 
yes, Microsoft stand the best 
chance of staying ahead of the 
pack. I've already discussed in 
previous columns why | like 
Sun's products and Netscape's 
vision (even though | think 
Netscape's stock is still dramati- 
cally overpriced). | like Macro- 
media because of its new Web 
page authoring tool: Shockwave 
will catch on big time in 1996 — 
especially since its now being 
offered as a plug-in for Net- 
scape's Navigator. On the Oracle 
front, Larry Ellison was bragging 
that his company will eventually 
dominate the Internet server 
software business. Oracle has 
released server technology 
that can handle electronic com- 
merce over the Net, and its 
existing WebSystem 1.0 is get- 
ting good reviews. 

After all my previous Microsoft 

bashing, it may surprise readers 
to hear me toot Bill Gates's horn, 
but now Gates has his head 
screwed on straight - he will, 
in Gilder's words, "contribute 
to the triumph of the Internet 
model." Even Gates's former 
nemesis, Steve Jobs, makes a 
good case for Microsoft, point- 
ing out that the company was a 
fairly late entrant into the soft- 
ware application business back 
in 1984, and now it dominates 
that market. “I am not a cheer- 
leader for Microsoft, but it's 
stupid to think that Microsoft is 
not going to be a big player on 
the Web," says Jobs. From an 
investor perspective, however, 
Microsoft probably will not top 
its July 17 peak price of US$109 
per share until 1997 or later. 
The Internet is forcing the soft- 
ware market to become decen- 
tralized again, and | don't think 
Microsoft will ever dominate as 
it did in the past. 


Ho 


In the private market, there 
are a slew of hot Internet soft- 
ware companies | recommend 
watching. Yahoo!, Infoseek, and 
Architext have emerged as the 
leading search engine/directory 
companies. Yahoo! got a boost 
in 1995 with a big investment 
from Sequoia Capital. Things 
looked good for the Sunnyvale- 
based business until its link was 
dropped from the top of Net- 
scape's search page in favor of 
Architext's new Excite engine. 
The party line is that Architext 
was willing to pay more for the 
position, but insiders suspect 
that Kleiner Perkins, which is an 
investor in both Netscape and 
Architext, might have had some- 
thing to do with the switch. 

Based in Palo Alto, Spider 
Technologies Inc. also shows 
signs of being a winner. The 
company has created an 
impressive visual development 
tool for building Web database 
applications and has already 
cut deals with all the major 
database software companies 
in addition to Sun, SGI, and 
Hewlett-Packard. 


Net-workhorses 

On a final note, | will be buying 
some stock in Cisco Systems 
and C-Cube Microsystems this 
month. | have owned both 
these stocks before, and, frankly, 
I sold them too soon. Cisco and 
3Com, which | already own, 
should continue to be the two 
top performing networking 
companies, and C-Cube's com- 
pression chips should become a 
key enabling technology for the 
efficient transmission of video 
content over the Internet. With 
insane bandwidth on its way, 
these companies are in the right 
position to make a killing. = = = 


Anthony B. Perkins (tony 
@herring.com) is editor and 
publisher of The Red Herring 
(http://www.herring.com), a 
monthly investment magazine. 
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1995 Sony Electronics Inc. All rights reserved. Reproduction in whole or in part 
without written permission is prohibited. Sony is a trademark of Sony. 


Perhaps next time, you'll back it up on a Sony. 


The original micro floppy disk for home and office. 
SONY. 


SONY, SAFE AND SOUND. 


Who can you trust with your information? The 
company who invented the MFD format. Sony. 
We offer a full line of data storage products, from 
cost-effective PC backup applications of QIC, 4mm, 
and 8mm cartridges, to MO and CD-R. For innovative, 


reliable data media products, you're safe with Sony. 


SONY 


DEDUCTIBLE JUNKETS 


Imaging the Future Il 


down for the kiawe-broiled 
mahi-mahi at Brennecke's 
Beach Broiler. This hot spot 
is as much an island fixture 
as the tides. 


Kaua'i looks a lot like a movie 
set of paradise. But if you've 
ever seen Blue Hawaii, you 
already know that. With its lush 
tropical terrain surrounded by 
a ribbon of white sand, Kaua'i Jonesingför The New York 
remains a pristine example imer and a shot of espresso? 
of Hawai'i's beauty. The most atisfy your addiction at Bor- 
remote island in the chain, ders Books and Music in the 
itis known as the Garde Kukui Grove Center in Lihu'e. 
Then go local - at Dani's, start 
by sampling traditional Hawai- 
ian poi, a purplish paste made 
from mashed taro root that 
one of Captain Cook's 


Put in at Ke'e/B 
kayak along 


Park. Or explore this remote 


After dinner, drive to Tahiti 
Nui, a songful spot in Hanalei, 
ö to hear local bands such as 

pter - these metal birds | Hapa, a contemporary Hawaj 
are ruling the natural won- | ian group from Maui. Cat 
aua'i's rain forest. | slack-key guitar perfor 
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tion originated among the 
Spanish-influenced paniolo 
(Hawaiian cowboys). 

But don't quit Kaua'i yet: 
Waimea Canyon Drive winds 
along the rim of Waimea Can- 
yon - a cleft 3,600 feet deep 
described by Mark Twain as the 
“Grand Canyon of the Pacific" — 
and into the mountains, pass- 
ing through Koke'e State Park 
and ending above the Kalalau 
Lookout. Bring along a picnic 
basket, piled high with papayas, 
litchis, and bananas, and sit 
down to admire the view of 
green hills jutting and rolling 
to the ocean 4,000 feet below. 
But remember: while Kaua'i 
may look like a Hollywood set, 
the animals are not rented 


come selling, just say no. 

Don't know how to say it in 
Hawaiian? Before you leave 
home, check out the glossary - 
complete with sound files — at 
http://www.alohahawaii.com 
/a_speaking.html#anchor. And 
while you’re on the Web, mail 
the requisite aloha to Mom at 
http://www.aloha-hawaii.com 
/pi/postcard/pc-send.html. 
Because you shouldn't waste 
your time in paradise writing 
postcards. 

Then nod goodbye to Net- 
scape and bodysurf - no brows- 
er, no board - at Brennecke's 
Beach in Po'ipü on the south 
side of Kaua'i. Dry off and sit 


with a wild 
boar is far 
worse than 
the dullest 
conference 
speaker. 
- Jessie Scanlon 


Mahalo to Kiakahi 
\ Hale and Kristin 
Spence. 


q Exhibition on the Practical Application 


The Current Roundup (see Wired 4.02) 

March 17-20 PC Forum; Tucson, Arizona + March 24-28 IEEE Infocom ‘96; 
San Francisco * March 25-27 iEC - Internet & Electronic Commerce Strat- 
egy Conference and Exposition; New York · March 27-30 Computers, 
Freedom, and Privacy; Cambridge, Massachusetts - March 29 First Inter- 
national Virtual Conference on Mad Science; London. 


Toward a Science of Consciousness 1996; Tucson, Arizona 


We lose it, we gain it, yet we still don't understand consciousness. The deep 


thinkers who attended 1994's Toward a Scientific Basis for Consciousness 
will reunite at "Tucson Il” to continue the debate. Daniel Dennett, Danny 
Hillis, Patricia Churchland, and other speakers will be thought-provoking, 
to say the least. Registration: US$300, students $150. Contact: +1 (602) 
621 8632, fax +1 (602) 621 3269, e-mail jlaukes@ccit.arizona.edu, on the 
Web at http://www.eu.arizona.edu/~uaextend/conferen/consc.html. 


cn 96; Vancouver, Canada The PowerBook has replaced 
the pooch as man’s best friend, which gives the computer scientists, engi- 
neers, and psychologists at this annual Conference on Human Factors in 
Computing Systems a lot to talk about. The new CHlkids program com- 
bines technology and summer camp, while the professional workshops 
focus on interface design, human communication, and online libraries. 
Registration: US$390 through March 7; $590 through April 12. Contact: 
+1 (410) 263 5382, fax +1 (407) 628 3186, e-mail chi96-office@sigchi.acm.org. 


Ai d conference on Technological Assaults on Privacy; 
Rochester, New York With advances in digital telephony, eavesdropping 
ain't what it used to be - and that's the problem. Sponsored by the 
Rochester Institute of Technology, this event tackles consumer profiles, 


19 2018 22.23) 24 25 26 27.28 29 30 


nd other threats tq indi- 
16) 475 6643, fax # 


the Clipper Chip and its various reincarnations; 
vidual privacy. No registration fee. Contact: +1 
(716) 475 7120, e-mail privacy@rit.edu. 


PAAM 96; London The First Intefnational Conference and 
telligent Agents and Multi- 
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nium; Kaua'i, Hawaiʻi Hs ‘once e upon a time" a thing-of the past? Find out 
Communications Media and The American Film Institute. An impressive 
lineup of speakers addresses the future of filmmaking, graphic design, and 
publishing. Registration: US$695. Contact: +1 (213) 856 7690, fax +1 (213) 

467 4578, on the Web at http://www.afionline.org/REAFI/EVENTS/index.html. 


Out on the Range: 

May 6-11 Fifth International World Wide Web Conference; Paris. Contact: 
on the Web at http://www5conf.inria.fr/. May 16-18 E3: Electronic Enter- 
tainment Exposition 1996; Los Angeles. Contact: (800) 315 1133, +1 (617) 
440 2703. June 6-9 5CYBERCONF: Fifth International Conference on 
Cyberspace; Madrid. Contact: +34 (1) 542 9380, fax +34 (1) 521 0041, e-mail 
5cyberconf@ceai.telefonica.es, on the Web at http://www .telefonica.es/fat/. 


Got a good junket? E-mail junkets@wired.com. 
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© 1996 Plank Road Brewery Milwaukee, WI 


omewhere along the line I got a reputation that I’m not a dog to mess with. Which suits me 
fine. Because the last thing I want to do is fight. Doesn't solve a damn thing. Fact is, I will walk 
away from a Scrap every time. See, I know if a dawg wants to go at it, he’s got something to vrove 
and nothing to lose. And I want no part of that. 


You are your own dog. 


Red Dog Beer. Bold, Uncommonly Smooth from the Plank Road Brewer 


Available in most areas. Enjoy It Responsibly. 


UPDATA 


Promo to Go 
Sanford Wallace's Promo 
Enterprises is in some 
very hot water. After 
Promo forged a return 
e-mail address last Octo- 
ber, ReplyNet Inc., a 
Gaithersburg, Maryland, 
electronic fulfillment 
service, found its servers 
inundated with mail 
bombs and vituperative 
rejoinders from irate 
victims of Promo's mass 
junk mailing. ReplyNet, 
fearing permanent 
damage to its reputa- 
tion, served Promo a 
Big Foot letter citing 
"serious violations of 
state and federal law." 
Curiously, Promo had 
also just launched its 
own "auto-responder" 
fulfillment service, beg- 
ging the question, could 
this have been a delib- 
erate act of spamotage? 
The ensuing case 
could very well be pre- 
cedent-setting. "It's the 
first legal battle over 
spamming," says Stew- 
art Baker, ReplyNet's 
senior counsel. "But, it 
won't be the last." 
[ORIGINAL STORY IN 
WIRED 4.01, PAGE 52.] 
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A Call to Phones 


hen the first Internet telephone hit the mar- 

ket last spring, the response was enormous - 
at least according to VocalTec Inc. The maker of the 
mercurial Internet Phone, VocalTec claimed 150,000 
downloads from its Web site in the first three 
months of the software's release. The barbarians 
were at the gate, ready to topple the telco mon- 
archs. A flurry of other, less polished computer- 
to-computer telephony products followed. Soon 
enough, folks with IPhones and similar permuta- 
tions would be barking up and down the Net, and 
old Ma Bell would have to fall in line with lower 
long-distance rates. Yet, across jumpy, static-filled 
connections it was most often the uncomfortable, 
fuzzy silence of communication delays that 
resounded across the ether. 

And guess what? A year later, the transmission 
delay is still there (yes, even in full duplex conver- 
sations), and Internet telephony - with all its 
"hang-ups" - has yet to revolutionize telecommu- 
nications. But no matter: International Discount 
Telecommunications Corp. (http://www.ios.com/), 
a Hackensack, New Jersey, Internet access provider 
and callback service, is positioning itself to 
become the first company to market with a com- 
puter-to-telephone product early this summer. 

The company's Net2Phone software will soon 
enable users to dial any phone number - straight 
from their computers. Howard Jonas, Discount 
Telecommunications Corp.'s president, points out 
that while the typical international call runs at 
approximately US$120 an hour, the figure will be 
closer to $6 with Net2Phone. What will telephone 
companies worldwide say about this? “I’m sure 
nobody likes it, but there's nothing they can do,” 
he says. "They hated the callback business, too." 
Jonas pioneered the squirrelly and very profitable 
callback service in 1991, much to the chagrin of 


Script (e)X(it)? 
Though Kaleida closed 
its doors as an indepen- 
dent entity on January 
16, some predict it will 
continue its slow, ago- 
nizing decline as Apple 
takes the helm. 

While cognitive dis- 
sonance between Apple 
and IBM is frequently 
cited by ex-employees 
as a reason for the com- 
pany's downfall, anoth- 
er pointed to parental 
neglect. Nat Goldhaber, 
former head of Kaleida, 
contends that the seeds 
of Kaleida's destruction 
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telcos that stood to make 
money in IDT’s place. 

International Discount Tele- 
communications won't be alone 
in the campaign to cheapen 
international calls. A project 
called Free World Dialup (http:// 
www.pulver.com/fwd/), which 
launched in January and will 
run through April, is accom- 
plishing exactly what its title 
suggests: providing people 
with free links from the Net to 
international phone lines. Jeff 
Pulver, one of the volunteer 
organizers of Free World 
Dialup, says the project is sim- 
ply an experiment for proof 
of concept. Pulver, who also 
moderates the NetWatch mail- 
ing list, a discussion group for 
Internet telephony issues, 
adds that he wouldn't mind 
rattling some chains in the 
process. "It's the spirit of the 
Net," he says. 

Problem is, the Net is also 
marked by bandwidth limita- 
tions that keep Internet 
telephony quality down - a 
prime reason telecom execs 
aren't up at night sweating 
bullets. Until the arrival of 
technology that will create 
real competition, Pulver says, 


What Goes Up 

As its system's launch 
date and US$3.4-billion 
price tag loom ever 
larger, Iridium Inc. finds 
it still has some serious 
work to do. Four years 
after the Washington, 
DC-based start-up went 
looking for funds, it has 


only 50 percent in hand. 


A junk-bond financing 
scheme was recently 
dashed; instead, Iridium 
will hold a $300 million 
internal offering, 
switching tacks to low- 
cost equity financing, 
while also opening 
itself to foreign invest- 
ments. (Company 
spokesperson John 
Windolph asserts that 
the foreign investments 
are "not a financing 
mechanism.") 

With FCC license now 
in hand, Iridium con- 
tends things are running 
smoothly and ahead of 
schedule. Whether this 
is true or not, industry 
experts believe that 
Motorola will never let 
the project die an 
ungracious death. 

As Scott Chase, 
the publisher of Via 
Satellite, points out, 
“Motorola is Iridium's 
international bank of 
last resort." 

[ORIGINAL STORY IN 
WIRED 1.5, PAGE 72.] 


"there's a coolness factor to Internet telephony, 
and then it just goes away." Roderick Simpson 


[ORIGINAL STORY IN WIRED 3.10, PAGE 140.] 


were sown in its cre- 


and feeding. Apple is 
focused on its bottom 
line - selling hardware, 
the success of its OS. 
Management just won't 
focus on this." Indeed, 
ScriptX may very well 
take a back seat, mak- 
ing it questionable 
whether 2.0 will ever 
ship. As one former 
Kaleida engineer who 
asked to remain anony- 
mous says, “| don't think 


ation. "Kaleida suffered 
from both a structural 
and conceptual prob- 
lem. There were mixed 
messages and no mes- 
sages." The parents 
“wanted a research lab 
that they could jointly 
control." 

Most agree that a 
lack of direction at 
critical junctures foiled 
the production of a 


potentially lucrative Apple has the where- 
product. As media withal or the smarts to 
team manager Erik pull it off." 


Neumann points out, 
"ScriptX needs care 


[ORIGINAL STORY IN 
WIRED 1.2, PAGE 36.] 
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These days your office can be anywhere you do 
business. Whether you’re downtown or in your dining 
room, you need to stay in touch. That’s why Fujitsu 
Microelectronics offers a complete family of integrated, 
world-class PC Cards, to give you immediate access 
to vital information while in the office or on the road. 

Our ultraportable PC Cards offer a wide range 
of capabilities including multimedia, LAN, and high- 
speed communications. With Fujitsu, you get instant 
compatibility with virtually all of todays PCMCIA 
standard computing platforms in addition to multi- 

function capability and interoperability. 
Plus, our intuitive Microsoff Windows- 


based installation software automatically 


OFFICE 


WITHOUT LEAVING IT BEHIND. 


sets up and configures your PC, which means 

fewer headaches and hassles. With Plug and Play 

features like hot insertion and 

removal, there's no need to reboot 

your system when swapping 

cards. You even get the ease and 

comfort of our extensive customer 

support services that ensure customer satisfaction 

and help you get the most from your investment. 
So, if today's virtual office is leaving you feeling 

a little detached, call 

Fujitsu Microelectronics 

at 1-800-642-7616 and 


we'll get you connected. 


co 
FUJITSU 


FUJITSU MICROELECTRONICS, INC., 3545 North First Street, San Jose, CA 95134. ©1995 Fujitsu Microelectronics, Inc. All trademarks or registered trademarks are the property of their respective holders. 
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The Cutting Edge 


In computer science at Stanford, 
academic research can be a battle - 


A quiet grad 


student encoun- 
ters chaos and 
competition, 
poetry, poignan- 
cy, and insanity - 
not to mention 
natural disaster. 


to the death. 
By Michael Meloan 


ohn Wick has never read anything, he doesn’t 

know history, and he has no sense of world poli- 
tics. Except for the fact that he's a gifted computer 
programmer, he's a zero. But four years ago, he 
managed to come up with an important numerical 
algorithm that put him on the map. It's strange that 
something can just appear in a person's mind, and 
then ... nothing. It got him on the computer science 
faculty at Stan- 
ford. Four years, 
however, is an 
eternity at Stan- 
ford. He hasn't 
produced any- 
thing of signifi- 
cance since. I am 
one of his PhD 
students, and I 
think he's on the 
way out. I need a 
lifeboat. 

As we return 
from a consulting 
job at Lockheed 
Martin Missiles 
and Space in 
Sunnyvale, he 
begins talking about simulating satellite constella- 
tions. He steadies the steering wheel with his leg and 
waves his arms around while delivering a staccato, 
rapid-fire monolog. Then he grabs a large coffee from 
the cup holder. I can see the coffee slosh over the side 
of the chipped foam cup and splatter onto his crotch. 
He starts convulsing electrically in his seat, arching 
his back. The car swerves across an entire lane of 
traffic. *Goddamnfuckingshit!" he screams. He grits 
his teeth and clutches the steering wheel until his 
knuckles turn white. Then he continues. *Getting 
government money is easy. They don't have people 
like us at these defense contractors. They need real 
experts." He fumbles with the cup holder, then lights 
a cigarette. “At Stanford we are truly on the foreskin 
of technology;" he says, looking over at me and grin- 
ning from ear to ear. 

When we get back to the campus, I watch him walk 
slowly down the hall to his sunlit, wood-paneled 
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office on the second floor of Margaret Jacks Hall. 

I walk up the carpeted staircase to the fourth floor, 
where I share a common area with four other grad 
students. The room has an open ceiling with wooden 
beams suspending fluorescent-light assemblies. 
Cheesy, maroon-carpeted cube dividers cut up the 
territory. Power and Ethernet cables have been 
strewn all over the floor and over the walls ofthe 
cubes. Broken workstations sit on the floor. People 
are writing text and coding virtually any time ofthe 
day or night. I never have the place to myself, and 

I rarely talk to anyone. There isn't time. You constant- 
ly have to remind yourself that you're at the top of 
the pyramid. Lots of people would like to be here - 
and you are. 

Pm not sure what Wick does in his office every 
day and many nights. His door is always closed. He's 
supposed to be writing journal articles, but he has 
produced very few. He drinks 12 to 15 cups of coffee 
a day and hardly ever sleeps. He seems to have an 
insatiable lust for sensory experiences. I’ve heard that 
he just tried sky diving, and he's a veteran deep-sea 
scuba diver. He speeds around the campus on a 
greasy Harley Davidson Electra Glide. 

About a year ago, his wife divorced him because he 
was spending almost every waking hour at Stanford. 
He was pulling at least one all-nighter a week. Now 
he has to pay alimony and child support. He lives in a 
cheap stucco apartment in San Mateo. Once he told 
me that his wife was a liability to his career because 
she didn't understand his ambition. 

I don't know how much longer my wife can hold 
out. She's tired of being poor. I keep telling her that a 
PhD from Stanford is a very hot ticket. Stanford grad- 
uates go on to some of the most prestigious corporate 
positions in the world. But that's not really my moti- 
vation. I’m not the corporate type. Jobs in industry 
seem so trivial, the people so mediocre. Once you've 
tasted the cutting edge of research, there's no going 
back. You do everything you can to stay in the saddle. 

I never studied very hard when I went to the Uni- 
versity of California at Riverside, and I got an A in 
nearly every course I took. Now I have to bust my ass. 
There are people here who are so smart they seem 
like they're from another planet. Your mind races to 
keep up with the massive stream of information, and 


ILLUSTRATION: JAN FAUST 


Em: 
ur 


BOMBARDIER 


E LECTROSPHERE 


if you're not right there with them, they 
just walk away. It can be very demoraliz- 
ing - but it's exciting as hell. 

The satellite constellation simulator for 
Lockheed Martin will require some indus- 
trial-strength number crunching. I'll have 
to write a huge load of C++ code. Wick 
always trivializes the difficulty of every- 
thing, except the projects he's working on. 
He thinks I should be able to knock it out 
in about a week. I drape a large black 
beach towel over my workstation monitor 
and over my head, so that I have a dark 
shroud. Then I can write code and debug 
for hours in my own little world. I have to 
create a certain mood before I can be cre- 
ative. I can feel it when the optimal brain 
state kicks in. When I’m in the zone, I can 
really crank. 


Peter Jakab is the chair of the Department 
of Computer Science. He sits in his office 
hour after hour with the door open. Some- 
times he seems to be meditating. He is 
generally regarded as a genius, even by 
Stanford standards. As I am leaving the 
building at 9 p.m., I walk down the faculty 
corridor and pass his office. “Hello, pro- 
fessor,” I say, as I glance inside his door. 
He is from a wealthy family in Buda- 
pest, and requires a certain formality. 
He wears expensively tailored suits and 
walks with regal posture. I am 40 feet 
down the hall when I hear him call me 
back. *Mr. Hargreaves. Could I talk to you 


plete jump outside oneself?" 

“I think it's usually a combination of 
both,” I say. 

He laughs. *That's a very diplomatic 
answer.” He pauses for a long time. *Yes- 
terday, I visited a very strange institution. 
I went to Los Angeles to consult at the 
Rand Corporation, and afterward, I 
stopped by a place in Culver City called 
The Museum of Jurassic Technology. One 
of my graduate students recommended it. 
He thought I would find it amusing. In- 
stead, it gave me an odd feeling. I would 
even call it disturbing. It led me to ques- 
tion the kind of science we do here at 
Stanford. This museum presented infor- 
mation about natural history, displayed in 
a very formal setting, through beautifully 
constructed dark-wood-trimmed dioramas. 
A very high-quality look and feel, but the 
information was tainted by a certain 
schizophrenic patina." Dr. Jakab begins 
speaking very quickly while he looks into 
my eyes. *There was an exhibit relating to 
a bat called Deprong mori which echo- 
locates using ultraviolet and X-rays. The 
bat is capable of penetrating solid objects, 
which, of course, is patently absurd. But 
it was presented with no sense of irony, 
and with a great deal of pseudoscientific 
artifice. Another one of the displays used 
speakers to whisper barely audible con- 
flicting messages in each of your ears as 
you viewed a dimly lit, reclining bone- 
white dummy draped in black velvet. 


I drape a large black towel over my workstation monitor 


and over my head, so that I have a dark shroud. 


Then I can write code and debug for hours. 


for a minute?" he asks. His accent is very 
unusual. He went to boarding schools in 
England, then later to MIT. 

I stop in my tracks and walk back to his 
office. He raises his palm to the chair in 
front of his desk, beckoning me to sit 
down. He strokes his trim salt-and-pepper 
beard. “Do you think that the most pro- 
found creative leaps come from concerted 
discipline and careful incremental effort 
. or do they come from wild, almost 
chaotic explorations that require a com- 
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Then there was a complicated story about 
a beautiful opera singer who inspired a 
neurophysiologist to invent a complex 
cognitive model of the experience of mem- 
ory. His assertion was that memories are, 
in fact, artificial constructions, tainted by 
injections of imagination. Reality becomes 
suspect, because we can never be sure 

of the validity of our memories. There 
were numerous three-dimensional dia- 
grams of cones intersecting planes with 
extensive technobabble descriptions 


designed to ‘prove’ these assertions." 

Dr. Jakab pauses to take a long drink 
from a mug of hot tea. His hand trembles 
slightly as he sets the mug down on his 
desk. Then he continues while looking out 
the window. “It was all very disturbing to 
me, and I wasn't quite sure why. I became 
agitated and felt a bit like I was losing my 
mind.” He looks back at me. “Then I real- 
ized that the place was a metaphor for all 
the institutionalized enclaves of esoteric 
information, like Stanford. Blind accep- 
tance of the entire body of knowledge is 
a prerequisite. And the system seems to 
work extremely well, for now. But what 
if it’s flawed in some very basic way, and 
at the end of this complex exercise, the 
string is pulled, and the knot just disap- 
pears? You may have gone down a very 
convoluted path in the rat maze that leads 
to a dead end. The knowledge that you are 
left with, in retrospect, could seem every 
bit as absurd as the information in that 
museum. Remember, it wasn't so long ago 
that we believed that the Earth was the 
center of the solar system." 

He gets up and starts walking slowly 
back and forth across his office. *The 
museum called to mind the fact that new 
discoveries have always seemed absurd to 
the establishment. And that's exactly what 
we are here at Stanford - one of the ulti- 
mate scientific establishments. I wonder if 
the most monumental breakthroughs can 
really come from the establishment." 

Then he sits back down in his chair 
and stares off into space. “Do you get tran- 
scendent work or merely pedantic, incre- 
mental work? We certainly do win Nobel 
Prizes here, but that might not even be 
the yardstick. Einstein never received a 
Nobel Prize for the special theory of rela- 
tivity. It was considered too controversial. 
Instead they gave him the prize for the 
photoelectric effect, which was safer. He 
was a 26-year-old patent clerk when he 
wrote his original paper on the special 
theory of relativity. Those theories took 
decades to be accepted by the establish- 
ment. By the time he got to prestigious 
institutions like Caltech and Princeton, he 
had become..." Dr. Jakab pauses for a long 
time. He gazes out somewhere beyond my 
left shoulder, stroking his beard. 
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“He became isolated from the environ- 
ments that had stimulated his creativity,” 
I say. 

“That’s precisely it,” he says, perking 
up and leaning forward on his elbows 
as he focuses on me. “He was no longer 
connected to the source. He was on the 
decline.” Dr. Jakab pauses. “So what is the 
remedy for all of this?” 

“If I find the answer, can I be your stu- 
dent?" I say impulsively. 

“I didn't know that you were unhappy 
with Dr. Wick,” he says. “Although I 
couldn't blame you. Why did you choose 
him in the first place?" 

*He recruited me with promises that we 
would co-author a breakthrough encoding 
algorithm. I think he was getting bogged 
down, and he felt that my theoretical math 
background would be helpful." 

“He’s totally mired in the details and is 
unable to see the deep structure of prob- 
lems. His famous algorithm is just one of 
those serendipitous things. Like a million 
monkeys typing infinite sequences. If they 
type long enough, they will produce the 
complete works of Knuth.” At this, Dr. 
Jakab begins to laugh loudly, and I laugh 
with him. Then he looks at his watch 
and becomes very serious. He says that 
he has to get home because his wife is 
expecting him. 

“Me too,” I say. 

He smiles approvingly. We walk out of 
the building together, and he gets into a 
Mercedes diesel sedan. I walk several 
blocks to the student parking lot to find 
my 1976 Screaming Eagle Pontiac Fire- 
bird. Soon I’m racing through the quiet, 
stately neighborhoods on the east side of 
the campus. I get on Highway 101 and 
drive for a while blasting Pink Floyd. 
Then I light up a joint. 

I push it hard through a semicircular 
offramp and into the neighborhood on 
the edge of East Palo Alto where my wife 
and I rent a house. I got used to neighbor- 
hoods like this when I lived in downtown 
Riverside. My wife hates it, but it's cheap. 
There is graffiti everywhere. Some of it 
is real art. Liquid silver spaceships flying 
through a universe of splattering color. 
Everything glowing orange in the re- 
flection of the sodium-vapor bulbs. Our 


house is a dilapidated 1940s white wooden 
job with peeling paint and bars on the 
windows. My wife is sitting in the living 
room, listening to music and nursing the 
baby. 

*[ told Dr. Jakab today that I want to be 
his student,” I say. 

"That's nice,” she says. She sounds irri- 
tated. 

“What is it?” 

“Won’t changing professors mean you'll 
have to backtrack and lose some of the 
work you've already done?" 

“Probably. But Pm not happy with Wick. 
He's not well respected, and that's very 
important to how valuable your PhD is. 
This isn't about getting through in record 
time, it's about quality.” 

“I want quality, too,” she says. “I just 
worry that you may be deluding yourself. 
This will be your fourth faculty adviser. 
I'm wondering if there isn’t some other 
problem. Why didn't you check out this 
Wick before you got involved with him?" 

This comment produces immediate 
anger in me. I feel like turning over the 
table. “Look, you couldn't possibly under- 
stand the complexities of the politics 
involved. Reputations are like an onion 
skin. There are so many layers to uncover, 
it’s all very subtle ... and I’m under tre- 
mendous pressure. What I don't need is 
you second-guessing every move I make. 
If you think you can do better, PI stay 
home and take care of the kid, and you go 


out a way to really impress him. 


I get up at five the next morning and head 
back to campus. I walk past the faculty 
offices on my way up the stairs. Wick is 
walking down the hallway. He is wearing 
a thin white T-shirt, blue jeans, and tennis 
shoes. He is unshaven and his hair is 
disheveled - he looks like he's been on an 
all-night bender. There is a large mug of 
steaming coffee in his hand. *Have you 
been here all night?" I ask him. 

“Damn straight,” he says. “It’s the only 
way to get anything done. Cut out all dis- 
tractions." 

“I guess,” I say. 

“Let me show you what I’m working on,” 
he says, putting his arm behind my back 
and almost shoving me into his office. 
Then he closes the door. We sit and sift 
through about 50 sheets of canary-yellow 
paper that he has been scribbling on. He’s 
also been writing code and running data. 
He has some test cases that show images 
before data compression and after. There 
is some distortion and aliasing error in his 
end product. The images look like they 
have television snow in them. I tell him 
that a Householder tridiagonalized eigen- 
vector algorithm might be the one to use, 
rather than the one he’s using. He looks at 
me with a blank expression, and I realize 
that he’s never heard of it. That’s shock- 
ing, because it is widely used in numerical 
analysis. He works in a narrow vacuum, 


“What the fuck do you think you’re doing 


with my notes?” he screams. 


He’s fat, but he’s strong. 


out and make a name for yourself.” 

“Pm not saying that, I’m just trying to 
take an active role. You wouldn’t like it if I 
was completely uninterested in your work, 
would you?” 

“No,” I say, distractedly. Our daughter 
is busy sucking ravenously on my wife’s 
breast. Finally, I sit down on the sofa, and 
my wife turns on the TV. 

We watch the news in silence. I am 
thinking about Peter Jakab and how I 
can get into his domain. I have to figure 


3 


but he produces and produces. Scatter- 
shot. I take his notes and start to walk 
down the hall with them. 

“What the fuck do you think you're 
doing with my notes?" he screams. He 
runs behind me and grabs my shoulder 
and spins me around. He's fat, but he's 
strong. His eyes are squinty and on fire. 
His breathing is shallow and erratic. 

“T was going to copy them, so that I 
could look them over today at my leisure." 

“At your leisure - that's the trouble with 
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you. You do everything at your leisure. 
Why don't you do it now! Right here in my 
office! My notes don't ever leave my office. 
Pm tired of people stealing my ideas. 
Understood?” 

“Understood,” I say. I feel like the slight- 
est provocation would result in a fistfight. 
I was a wrestler at UC Riverside, but I 
think he could probably take me. He's got 
the fire in his belly. I go back in his office 
and continue to pore over his notes. He 
sits typing at his workstation with his back 
to me. I can hear him wheezing rhythmi- 
cally. Then I synch in, and everything else 
disappears. I'm in the zone. 

After about three hours, I come up with 
an alternative solution that I think will 
yield better results with less distortion. 
We plug the new method into his comput- 
er simulation and run data again. It pro- 
duces significantly better images, and he 
seems very excited. He is smiling, but he 
paces like a tiger in a small cage. Finally 
he stops. *I guess you turned out to be 
good for something after all,” he says, 
patting me on the back. His BO is over- 
powering. It smells like cat urine. 

As I wander down the hall, I look at my 
watch and realize that I’ve been in his 
office for five hours. I feel a little light- 
headed as I walk up the stairs to the 
fourth floor. Inside my office, I sit with my 
officemates and eat a brown-bag lunch. 
There is something haunting me about the 
work Wick is doing. I have the intuitive 


the headlights from the street creep along 
the wall through the slatted wooden 
blinds. It's dark inside, like my program- 
ming shroud. I like the overstuffed red 
Naugahyde barstools and booths. A small 
candle flickers on each table. I sit in the 
back and drink a half carafe of full-bodied 
red table wine while I eat pappardelle 
with Italian sausage, plum tomatoes, and 
thick, butter-soaked garlic bread. When 

I get bored, I start Laplace transforming 
equations on my napkin, working on 
Wick's problem again. There is something 
out there that I can almost grab. I can 

feel it, but it keeps slipping through my 
fingers. 

I spend almost the entire weekend on the 
fourth floor under the shroud, program- 
ming the satellite constellation simulator 
and thinking about Wick's compression 
problem. I only come home to sleep. 

On Monday morning at 7:50 a.m., I walk 
down the faculty hallway past Dr. Jakab's 
door. He's sitting in his chair staring up at 
the ceiling. As I pass his door, I say hello. 

“Hello, Mr. Hargreaves,” he says. His 
voice is friendly, but far away. “Did you 
hear about the big fires in the Los Altos 
hills over the weekend?" 

“No, I was programming all weekend,” 

I say. 

“My house almost burned down. They 
came around and told us to evacuate. I 
sent my wife and children to her sister’s 
house in Reno. But I stayed behind to 


I don't smoke a joint or listen to music, because I’m still 


thinking about the algorithm. If this works out, 


I might get on the faculty at Carnegie Mellon or MIT. 


feeling that the solution I came up with is 
not really optimal and not all that elegant. 
I work the rest of the afternoon on the 
Lockheed Martin project and then go out 
in my Firebird to dinner. 

There is a local Italian restaurant called 
Bonadio's that serves cheap, heavy, north- 
ern Italian food. The kind I like. It's locat- 
ed on a little finger of urban decay that 
has spilled across 101 from East Palo Alto. 
On University Avenue, next to Won Choi's 
House of Wigs. I sit in the back and watch 
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water the roof. I was sitting in the back- 
yard next to the koi pond waiting. It was 
dark, and the air was warm and dry and 
smelled intensely of wood ash. In spite 

of the fire, the air was very clear. You 
could see for miles. In the distance, there 
was a crest of scintillating orange fire that 
stretched in a wide jagged band across the 
top of the hillside. You could actually see it 
moving down from the ridge, consuming 
everything in its path. Occasionally a huge 
flare would leap up into the sky, like on 
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the surface of the sun. The orange glow of 
the fire was reflected across the surface 

of the pond. I was mesmerized by it. I felt 
apprehensive - but at the core there was 
profound serenity.” He pauses to drink 
some tea. ^Have you ever seen a big fire 
like that?" 

“No, thankfully I haven't, I say. I had 
never realized that Dr. Jakab could speak 
so poetically. 

“It was quite spectacular..." He is strok- 
ing his beard rhythmically and staring out 
the window. 

I want to talk technical with him, but he 
seems so distracted, and I am captivated 
by his mood. He is truly somewhere else. 
“Professor,” I say, ^I would like to run 
some ideas past you regarding compres- 
sion and noise filtering." 

Suddenly he snaps back from wherever 
he has been, and he's all business. He 
watches me carefully as I get out the notes 
I had made during the afternoon. I move 
around to his side of the desk and show 
him some of my derivations. He springs 
into professional action without speaking 
another word. He is energetically shuf- 
fling the papers back and forth, furiously 
jotting down page after page of his own 
notes. He does this for about 45 minutes 
with absolute concentration. Finally he 
emerges from this state and begins to 
speak, slowly and carefully. “I have com- 
bined and simplified a number of your 
steps, and I have recommended that you 
substitute some new methodologies. I 
think if you do these things, you may actu- 
ally have something very worthwhile on 
your hands. Possibly noteworthy He 
smiles, and his left eye starts twitching. 
He looks extremely tired. 

I thumb through the notes as he watch- 
es me. There is an elegance to his thought 
processes that can be seen in everything 
he does. Once you see it on paper, it seems 
obvious, but it is actually a great leap. He 
congeals and simplifies massive amounts 
of information with ease. He is on a high- 
er tier than almost anyone I have met at 
Stanford. “I think this will be very useful,” 
I say. “Extremely useful, actually.” 

"Another incremental triumph," he says. 
“I must go now. I have a committee meet- 
ing.” He picks up his suit jacket and wear- 
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ily puts one arm in, and then the other. 
When he is almost out the door, he says, 
“I would like to have you as my student. 
We just need to figure out how to make it 
happen.” 

A surge of optimism comes over me 
when he says this. He is very hard to 
impress and has only a small number of 
students. I feel pumped full of adrenaline. 
I go back to my cube and get under the 
programming shroud to experiment with 
the new technique. A breakthrough in this 
area could be immensely important to 
global data networking and interactive 
multimedia. It could make us all world 
famous. I type up a small abstract of the 
processes involved and e-mail it to Wick. 

I am cranked. I work until dinnertime, 
then sit in the computer science lounge 
for 45 minutes eating a vending-machine 
ham-and-cheese sandwich and M&M’s. 
Newspapers are strewn everywhere. I pick 
one up from the floor and read while I 
drink a horrible, burnt cup of coffee from 
the big communal pot. Then I go back 
under the shroud. 

By the time I come out it is 1:30 a.m. It’s 
too late to call my wife - she is probably 
asleep. I get on 101 and open it up. Traffic 
is sparse. I don’t smoke a joint or listen to 
music, because I’m still thinking about the 
algorithm. I’m really excited. If this works 
out, I might be able to get on the faculty at 
Carnegie Mellon or MIT. 

The house is completely still when I get 


The compression is very clean with vir- 
tually no noise or distortion. “Your theo- 
retical background has paid off. The 
suggestions you mailed me were fantastic. 
This may be the breakthrough I’ve been 
waiting for. We'll publish a paper together. 
It will be great. Life is good again. I think 
I’m gonna have an orgasm,” he says with 
a maniacal grin. 

“There is one thing,” I say. “We have to 
include Peter Jakab in our credits, because 
I consulted with him at great length last 
night. He really came up with some of the 
crucial elements." 

“Peter Jakab! Why in the fuck would you 
do that?" he screams. 

“Because I thought he might have the 
best insight into the problem ... and he 
did,” I say. 

Then he whispers with a monster gri- 
mace, “He gave me a barely passing 
review. He's responsible for practically 
destroying my career here. And you try to 
bring him into our work. You are even 
stupider than I thought!" He is leaning 
over his desk now, his face very close to 
mine. “If you ever speak to Peter Jakab 
again, you will no longer be a student at 
Stanford. Do you understand?" he screams 
like a Marine drill instructor. 

I feel like punching him. A fast shot to 
the jaw when he least expects it would 
finish him off. I am quivering with anger. 
Just as I am considering this, he rushes 
out of the office. He walks down the hall 


Finally | hear him scream, 


“If you interfere with my student again, 


I'll burn your fucking house down!” 


home. I crawl into bed with my wife and 
try to spoon her. She angrily elbows me in 
the stomach and says nothing. I can feel 
the tension in her body. Then the baby 
starts crying and she gets up and goes into 
the other bedroom. She is gone for a long 
time, and I drift off into a deep sleep. 

The next day, I am only in my cubicle 
for a few minutes before Wick appears. 

“Come and look!” He seems very excit- 
ed. We go downstairs to his office where 
he has constructed a number of test cases. 
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to Jakab’s office, goes in, and slams the 
door behind him. I can hear him talking 
through the walls. Only Wick’s voice can 
be heard. Finally I hear him scream, “If 
you interfere with my student again, lll 
burn your fucking house down!” He walks 
out of Jakab's office and slams the door 
behind him. Then he walks out of the 
building. All the secretaries have heard 
him make this threat. They are standing 
in the hallway with their mouths agape. 
Dr. Jakab walks out of his office. His face 


looks tight, but otherwise he seems com- 
pletely composed. I leave the building and 
walk aimlessly around the campus. The 
sun is scattering in hazy shafts through 
the big trees. Students are walking from 
class to class, passing silently through the 
sculpted sandstone archways of the quad. 
It looks very peaceful. 

I stay on the fourth floor for three days 
refining the compression algorithm and 
working on a paper to submit to the jour- 
nals. I sleep on my desk and live on micro- 
wave burritos and coffee. My wife is very 
hostile on the phone and tells me that m 
pushing her to the limit. I bring a sleeping 
bag into the office. 

At the end of the third day, I emerge at 
5 p.m. and walk down the faculty office 
corridor. One of the secretaries tells me 
that Jakab and Wick have been battling 
all week. She says that an administrative 
assistant reported the threat, which 
resulted in Wick being summoned to the 
provost's office. He thought Dr. Jakab had 
turned him in, and that meant all-out war. 
Wick cooked up a hack to flood Jakab's 
e-mail server with profane messages, and 
he broke into Jakab's workstation and put 
up a huge GIF of a woman performing 
fellatio. It could be seen clearly on the 
monitor by anyone walking past his office. 
I had also heard that there was something 
wrong with Dr. Jakab's home voicemail 
service. I don't know how Wick accom- 
plished that, but he's an ingenious coder, 
and he has powerful accounts on numer- 
ous industry systems. 

I get a microwave tamale and a Coke 
and go back up to the fourth floor. After a 
few hours I decide to take a break. While 
Pm strolling the halls, I walk past Dr. 
Jakab's office. He's sitting inside. *Good 
evening, professor,” I say as I pass. 

*Mr. Hargreaves. Please come back and 
see me,” he says. I turn and walk back, 
then sit down in the chair in front of his 
desk. *I still want you as my student. We 
can't let someone like Wick push us 
around, can we?" he asks. He looks very 
drawn and has incredibly dark circles 
under his eyes. 

“No, we can’t,” I say. 

“Good. Then let's forge ahead. PI sub- 
mit formal paperwork to have you trans- 
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ferred over as my student." He tries to 
smile, but his face twitches. 

“Pm excited,” I say, standing up to shake 
his hand. “I’m really looking forward to 
working with you.” Without saying any- 
thing else, he gets up and puts on his suit 
jacket. He nods to me as he walks out the 
door. He seems deep in thought. 

My wife and I spend the evening at 
home on the couch watching television. 

I can't stop thinking about Jakab and 
Wick. I hope that Jakab has enough power 
to keep Wick in check. I think he does. 


get my degree.” 

We all three get back into the bed and 
I turn off the flashlight. I tune through the 
FM dial on a battery-powered headset 
radio that I keep by the night stand. There 
are only a few stations on the air, and 
they're playing Muzak. No talking. There 
is nothing we can do but go back to bed 
and wait. 


The computer science department is dead 
for the next few days. I spend part of the 
first day back replacing ceiling tiles that 


| am awakened from a dead sleep by a powerful jolt. 


look around the room, and for a second 


everything looks unfamiliar - I feel like | have amnesia. 


He has the entire force of the Stanford 
machine behind him. 

The baby sleeps soundly through the 
whole evening. We drink some Chianti 
and smoke a joint together, and I begin to 
relax. She takes my hand and leads me 
into the bedroom. We don't talk about 
anything, we just make love. It's the best 
that it has been for a long time. 

I am awakened from a dead sleep by a 
powerful jolt. I look around the room, and 
for a second éverything looks unfamiliar - 
I feel like I have amnesia. Then I realize 
that an earthquake is beginning. My wife 
holds on to me as the air fills with thun- 
derous sound. Usually earthquakes are 
over in a few seconds, but this one goes 
on and gathers momentum like a freight 
train. It is the strongest I have ever felt. 
My heart begins to race. I hear glasses 
and dishes pouring out of the cupboards 
and smashing onto the kitchen floor. My 
wife gets up and runs into the baby's 
room. I can hear the structure of the 
house ripping and tearing. As I walk 
toward the chest of drawers, it's like being 
on the deck of a pitching ship. I get out a 
flashlight, just as the shaking stops. The 
beam illuminates my wife as she rushes 
back into the bedroom with the baby in 
her arms. 

“I hate it here!” she explodes. “We have 
to get away from this place!" 

“We will. We will,” I say. “As soon as I 
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have fallen down all over the department 
and doing software maintenance on the 
systems that come up disabled. For the 
most part, the campus is in good shape, 
but only a few of the professors are back. 
Most are dealing with property damage 
and family problems. My wife is nearly 
psychotic as a result of the aftershocks, 
which roll through the peninsula like 
clockwork, day and night. She wants out - 
with or without me. Some of the after- 
shocks would be considered major quakes, 
if not compared with the one that started 
it all. 

The second day back, I get an e-mail 
from Peter Jakab. 


From: pjakab@cs.stanford.edu 
Subj: The Quake 
To: jhargreaves@cs.stanford.edu 


Mr. Hargreaves, 


The night of the quake, I slept fitfully. I was 
moving in and out of a phantasmagoric 
nightmare. A metallic dragon of immense 
proportions swept down from a mountain- 
top, roaring with a deep low-frequency 
rumble that shook the earth from the 
inside. It had gaping jaws the size of a sky- 
scraper and seemed poised to devour the 
world. Its dingy silver teeth were glinting 
in the moonlight. As I opened my eyes in a 
sweat, mirrors and paintings and crystal 


were crashing to the floor and shattering 
all around. My wife sat up next to me in 
bed, and my three children ran into the 
room crying. Then my wife screamed for 
them to get between the doorjambs. 

I walked over to the sliding glass door 
that overlooks our backyard. The yard 
drops off the side of a canyon, and there 
is a panoramic view of city lights below. 
Waves of blue and green sparks fanned out 
across the grid of electric colors. Trans- 

formers arced and flared across the valley, 
then shorted out. In large blocks, pieces of 
the puzzle were removed. Giant patches 
flickered and then went dead, until there 
was total darkness below. I was hypnotized 
by the spectacle, unable to move. Then I 
realized that I had been cut. I had to have 
stitches in my head. For a few days, I will 
be working at home. 


Hope you and your family are well. 
Peter Jakab 


I send him a reply, telling him that we 
are fine and that I have done software 
maintenance on the disabled computers. 
Then I continue to work on the compres- 
sion algorithm for the next two days. I 
notice that Wick has not returned. One of 
the secretaries tells me that Wick has been 
calling Dr. Jakab at home and harassing 
him relentlessly. She says that Dr. Jakab 
seemed extremely tense when she talked 
to him on the phone. His voice cracked 
and wavered. 

I work on refining the algorithm and 
building an extensive library of test cases 
to support the journal article. I decide to 
take the initiative to write the article that 
we will submit to the Association for 
Computing Machinery. I work into the 
early hours almost every day. At 5:07 a.m. 
a large aftershock rolls through. The 
building is shaking violently and the lights 
flicker on and off. A fluorescent tube falls 
from the assembly overhead and shatters 
next to my desk. The workstation screen 
goes blank, then starts into a reboot cycle. 
I clean up the big shards of broken glass 
and decide to head for home. I get in 
the Firebird and roll along University 
Avenue. Palo Alto looks like a ghost town. 
No one is driving anywhere. The whole 
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peninsula seems paralyzed. 

The house is quiet. I slip into bed, but 
I can tell my wife is awake. I can feel her 
mind racing, but she says nothing. She 
will barely speak to me. She thinks that I 
should be at home every night to give her 
emotional support. She doesn't realize 
that this is a very rare window of opportu- 
nity. I have to run with it. This algorithm 
might be the one that could put me on the 
map. It might be my only chance. 

By the time I get back to Margaret Jacks 
Hall, it is nearly 11 a.m. There is a frantic 
mood in the.halls. A camera crew with 
floodlights comes around the corner, and 
there is a TV newscaster talking into a 
microphone. Everything is buzzing, and 
everyone is eyeing one another. One ofthe 
secretaries is crying into a handkerchief. 

I walk past Wick’s office. The door is open, 
and he is sitting there typing on his work- 
station. I rap on his door with my knuck- 
les and walk in. 

“What’s going on around here?" I ask. 
He swivels around in his chair so that 
he is facing me. Then he grabs a large cup 
of coffee and takes a drink. “Last night, 
Peter Jakab died,” he says, staring at me 
with absolutely no emotion on his face. 

“What happened?" I ask. I can feel the 
blood rushing in my ears. 

*His house burned down ... with him in 
it,” he tells me. I can feel the hairs rise 
on the back of my neck. He is sitting there 
looking at me, and I can see that he is 


do. I need to get that paper out.” He turns 
his chair back around and starts typing on 
his workstation. 

My breathing is erratic, and I abruptly 
walk out of the room. My head is reeling. 
He said, “/ need to get that paper out.” 
Maybe he’s planning to get rid of me, too. 
I go back upstairs and stare at my work- 
station. Everything seems ridiculous and 
depressing, and I think it's strange that 
I spend almost every waking hour of my 
life pecking on the keys of this machine. 
It's madness. 

I leave the building and go out to my 
car. I put on a cassette of The Doors’ first 
album and drive aimlessly around the 
neighborhood, and then into East Palo 
Alto. As I pass a storefront called Pistol 
Pete's Guns ’n’ Ammo, I pull the car over. 
It is a decrepit brick building with a large 
picture window covered with black iron 
bars. There is a cartoon painted on the 
window of Yosemite Sam with a big red 
beard and moustache. He's firing two 
monster handguns. Smoke and flame are 
shooting out of the barrels. Inside there 
are racks and racks of shotguns, hand- 
guns, hunting rifles, and semiautomatic 
assault rifles. I have never owned a gun. 
I’ve only shot one a couple of times. As 
I walk up to the counter, a middle-aged 
woman with a deeply lined face, dirty- 
blond hair, and dark, tinted glasses 
approaches. She takes a long drag from a 
cigarette, then puts it down in an ashtray. 


Everything seems ridiculous and depressing, 


and I think it's strange that | spend almost every waking hour 


pecking on the keys of this machine. 


trying to keep from smiling. He must be 
insane. How does he think that he can 
get away with this? 

*What happened to the rest of Jakab's 
family?" I ask. 

“They were frightened by the earth- 
quakes and had flown to New York to visit 
relatives. He was there alone and some- 
how managed to burn himself up. It just 
goes to show how it can happen to any- 
one.” He pauses again, staring at me. “If 
you'll excuse me, I have a lot of work to 
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*What can I do you for?" she says in a 
deep voice. 

*[ think I need a gun,” I say. 

*What kind of gun?" 

don't know. Any kind of gun. A hand- 
gun.” 

“There'll be a 15-day waiting period on 
that.” 

“I can’t wait that long,” I say. “Do you 
have any knives?” 

“Do you have a situation?” 

“Possibly.” 


Hon 


She pushes a button on the counter, 
and a guy from the back walks out. He is 
about 6 foot 4 and 260 pounds of pure 
muscle. Built like a brick wall. He's wear- 
ing a black leather motorcycle jacket. 
Stubble on his face, and a buzz-cut flattop. 

“This is Bob.” 

He reaches out to shake my hand. 

“Hello, Bob,” I say. 

He just nods. 

“Give him one of your business cards, 
Bob,” says the woman. 

I look at the card. It says NRA Regional 
Membership Manager. 

“Bob was Gordon Liddy’s bodyguard a 
few years back.” 

Bob nods again. 

“Just let him know if you need anything. 
And yes, we do have some knives,” she 
says, smiling. She shows me a large, ser- 
rated gunmetal knife that she claims is 
the same kind Navy Seals carry on combat 
missions. I decide against the knife, put 
Bob’s business card in my pocket, and 
walk out. 

I get on 101 and punch it hard, with the 
stereo blasting. When I reach the Willow 
Street exit, I pull off and drive into our 
neighborhood. My wife is sitting on the 
front porch in the sun with the baby in 
her arms. She smiles broadly when she 
sees me pull up in the driveway. She 
thinks that I have taken the day off. 

“Something has come up. I want you 
and the baby to go visit your mother for 
a few days,” I say, as I walk quickly up to 
the porch. 

“What in the hell are you talking 
about?” she says. She is very angry now. 

“There is a big power struggle at Stan- 
ford. Peter Jakab is dead. I think John 
Wick may have killed him.” 

“You’ve got to be kidding! That’s 
insane!” she says. “Why do we have to 
leave?” 

A don't know what Wick is capable of. 
He may have gone crazy. He’s hanging 
onto his job by a thread, and he’s para- 
noid. He thinks everyone is out to get him, 
steal his thunder, conspire against him, 
the whole thing. I just don’t want to take 
any chances.” 

I pack my wife and the baby up in her 
beat-up Toyota Corolla and kiss her good- 
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bye. “I still think this is crazy,” she says. 
“You should come with us.” 

“No. I have to be here, to keep tabs 
on what’s going on in the department,” 
I tell her. 

As she drives away hesitantly, she is 
shaking her head. Then she rolls down 
the window and yells, *You bastard!" 

I walk inside and look around the 
house. I’m almost never here during the 
day. It looks incredibly depressing. I don't 
know how she can stand it. There are 
some letters for me on the table. I grab 
them and walk out. 

I’m extremely wired. I get back on the 
freeway heading toward the campus. I 
don't even know why, or what I’m going 
to do when I get there. When I reach the 
edge of campus on University Avenue, 

I make an erratic left turn. I can't go back 
there. It is 1:50 p.m., and I drive east 
through the perfectly manicured residen- 
tial neighborhoods. Then I get back on 
University and pull into the little finger of 
East Palo Alto on the Stanford side of the 
freeway. I pass the liquor market, pawn 
shop, Won Choi's House of Wigs, and 
Bonadio's Italian. I park the car in a diag- 
onal spot in front of the restaurant and 
grab my mail from the passenger seat. 

It is very dark inside, even during the 
day. The traffic rumbling by reflects 
stroboscopic flashes of sunlight into the 
interior. I get my table in back and order 
pappardelle, garlic bread, and a half 


Dear Mr. Hargreaves, 


I have been thinking very carefully about 
my life. My angels have left. I can feel it in 
the core of my existence. 

All my life I have been looking for a great 
mystery to decipher. I felt that if I could just 
achieve one major triumph of insight, it 
would be profoundly satisfying. Something 
of truly lasting significance. But I have 

failed to do that. 

If it was going to happen, it would have 
happened by now. I’m already too old to 
make that transcendental leap. The win- 
dow of opportunity has closed. I do hope, 
however, that my work will be a founda- 
tion for others. 

Tonight I will ingest a bottle of Dilaudid 
that I have been stockpiling from my sleep- 
ing prescription. I have rigged up a timed 
device to set the house on fire. 

I must tell you that the natural disasters 
we have been experiencing have been very 
unsettling to me. I have never been very 
religious, but these events seem to have a 
life of their own. The aftershocks are un- 
bearable. I am on edge every second of the 
day. I am sick and depressed. 

I must also warn you that Dr. Wick is 
clinically insane. The constant stream of 
vituperation and invective that pours forth 

from him cannot be the product of a “nor- 
mal” mind. He has been wearing me down. 
He has threatened to kill me a number of 
times. If he is indicted for my murder, you 


“Tonight I will ingest a bottle of Dilaudid 
that I have been stockpiling. | have rigged up a timed device 


to set the house on fire." 


carafe of wine. As I sort through my mail, 
I quickly thumb through the proceedings 
of the ACM. I begin to think again about 
the algorithm and the journal article. I 
am wondering what will happen to the 
work when I notice a handwritten letter 
in the stack of mail. It is a business-sized 
envelope with no return address. I slit it 
open and move the candle closer so that 

I can read the script. My eyes begin to 
dart across the pages, and my heart starts 
racing. It is a letter from Peter Jakab. 
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may use your own best judgment. 

You remember The Museum of Jurassic 
Technology that I told you about? As you 
leave, there is an exhibit detailing the 
pathogenic effect of the inhalation of a 
spore by a large West African ant. While 

foraging on the jungle floor, by chance the 
ant inhales a microscopic spore, which 
lodges in its brain and begins to replicate 
throughout its body and nervous system. 
For the first time in its life, the ant is driven 
to leave the floor of the jungle. It climbs 
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high into the branches of lush green 
foliage, traveling to places it never would 
have gone under normal circumstances. 
Finally, as the spores begin to consume 
the ant’s entire body and nervous system, 
the ant clamps its mandibles to a leaf. In 
the last stage, a large, fire-orange tusk, 
heavily laden with spores, grows from its 
head, then finally ruptures, raining the 
spores down all over the floor of the jungle. 
I am that ant. 

And I have planted a spore. I have intro- 
duced a virus into all the computer systems 
on our network. It is very subtle, virtually 
undetectable, and will produce minuscule 
cyclic errors in floating-point calculations 
on all of the workstations. These errors are 
not random. They follow a distribution 
that I derived, designed to slightly perturb 
the results of all the work being done on 
campus. The virus will inject a chaos fac- 
tor into the research of the entire institu- 
tion. I am convinced that in tracking down 
these errors, the faculty and students will 
be shaken out of their routines, which Im 
hoping will have a positive effect. Each 
one will be forced to look at his or her data 

from a slightly new perspective. Forced to 
stop and ruminate. These are the spores 
that I have shed. 


Goodbye, 
Peter Jakab 


I take a big drink of red wine and watch 
the candle dance on the dark wood table. 
The waitress brings my pappardelle with 
Italian sausage. I feel slightly nauseated. 
It would be too much to ask that Wick be 
convicted for murder. And if he does go 
down, would I really be able to sit back 
and not say anything? But without Jakab, 
I have no ally against him. I’m back in the 
belly of the beast. Glass and chrome flash 
from the traffic out on University Avenue. 
I shuffle the pages of Peter's letter in my 
hands. Life on the cutting edge is danger- 
ous. You can bleed. m =m m 


Michael Meloan (mdmeloan(2aol.com) 
has published fiction in Buzz Magazine, 
LA Weekly, Chic, and Caffeine. He has 
also written for Joe Frank's National 
Public Radio show. 
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Don't You Understand? 


A primer on the First Amendment and the Internet by 
constitutional scholar and attorney William Bennett Turner. 


We don't need a 
new First Amend- 
ment for digital 


communication. 
All we need is 
adherence to the 
bedrock princi- 
ples of First 
Amendment 
interpretation 
that have grown 
up with us over 
the last two 
centuries. 


ts hard to imagine that our antique First Amend- 

ment, written in 1789, is up to the task of dealing 
with 21st-century digital communication. James 
Madison would have had a hard time getting his 
mind around instant worldwide electronic communi- 
cation. The Supreme Court has said, ominously, that 
*differences in the characteristics of new media justi- 
fy differences 
in the First 
Amendment 
standards 
applied to 
them.” In light 
of this, some 
thoughtful ob- 
servers of new 
technology 
have proposed 
constitutional 
amendments to 
ensure that 
government 
does not cen- 
sor, manage, or 
restrict electronic communications. 

The truth, however, is that we don't need a new 
First Amendment for digital communication. All we 
need is adherence to the bedrock principles of First 
Amendment interpretation that have grown up with 
us over the first two centuries of the republic. Madi- 
son's 18th-century framework is flexible enough to 
protect our freedoms in any century. 


Reality check: free speech is not absolute 

The First Amendment speaks in seemingly absolute 
terms: *Congress shall make no law ... abridging the 
freedom of speech or of the press.” This has never 
meant, however, that people can say whatever they 
want wherever they want. Freedom of speech does 
not mean speech totally uninhibited by any legal 
restraint. It has always been true that some forms of 
speech can be outlawed or penalized - and many 
have been. Common examples include fraudulent 
advertising, child pornography, obscenity, “fighting 
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words,” help-wanted ads that discriminate on the 
basis of race, words used in a criminal transaction 
(“Pll kill your husband for US$10,000”), unkept 
promises, unlicensed broadcasts, libel, speech that 
infringes a copyright, and unauthorized disclosure of 
data used to make atomic weapons. 

Correctly interpreted, the First Amendment does 
not prohibit all restrictions on speech. It doesn't pro- 
hibit private restrictions at all. Our constitution is a 
series of constraints on government, not on individu- 
als or even powerful corporations. It is not a violation 
of the First Amendment for the Microsoft Network, 
if it so desired, to forbid postings that criticize Bill 
Gates. Microsoft is not the government, at least not 
yet. Similarly, CompuServe’s censorship of sex news- 
groups may offend freedom lovers but does not vio- 
late the First Amendment. 

The amendment prohibits government restrictions 
on *the freedom of speech;" not on all speech, and it's 
a mistake to argue that no speech can be restricted. 
In every case, the question is whether the particular 
“speech” is within the “freedom” comprehended by 
the amendment. 


No fine print 

The First Amendment means what the courts say it 
means. Since the amendment’s words themselves 
don’t tell us what falls within its “freedom,” it is up to 
the courts, faced with the necessity of deciding partic- 
ular cases, to spell out the rules for deciding exactly 
what speech is free, in the sense that it cannot legally 
be prohibited or penalized. While the courts some- 
times go astray, it remains true that Americans have 
freer speech than any other people because our free- 
doms have been forthrightly defined and enforced by 
the courts. 

In every case in which government tries to restrict 
speech, some high-minded - or at least plausible - 
reason is offered. When the Nixon Administration 
tried to suppress publication of the Pentagon Papers, 
it was argued that their publication would undermine 
national security. When Congress acted to prohibit 
phone sex, it said that such action was necessary to 
protect children from exposure to indecent material. 


Hon 
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When state governments forbid publica- 
tion of the names of rape victims, they say 
it is necessary to protect privacy and 
encourage the reporting of sex crimes. 
And so on. In each new case, a court has 
to decide whether the government's 
justification prevails over the interest in 
free speech. 


Fundamental free speech principles 

In deciding free speech cases, the courts 
have elaborated some bedrock principles 
that inform First Amendment decision- 
making. What the First Amendment *free- 
dom” means, in fact, is basically this set of 
principles. We should remind ourselves 

of them and ask whether they need adjust- 
ment for the 21st century. Here are some 
of them: 

= Government may not restrict or penalize 
speech because of its content or its view- 
point. It must remain neutral in the mar- 
ketplace of ideas. 

= There is no such thing as a “false idea.” 
This principle rests on the belief that bad 
ideas will be driven out not by censorship 
but by good ideas, that the remedy for 
offensive speech is not suppression, but 
more speech. 

1 Restrictions on speech must not be vague 
or uncertain but sufficiently precise so 
that everyone understands exactly what is 
unlawful. No overly broad meat-axe regu- 
lation is allowed - any restriction must be 
a sensitive tool that cuts no more than is 


= Penalties (like damages in libel suits) 
may not be imposed for innocent mistakes 
that happen to defame someone. 

= Advocacy - including advocacy of the 
overthrow of the government - cannot be 
outlawed, so long as it does not amount 
to inciting people to imminent lawless 
action. Speech short of incitement cannot 
be banned because of the anticipated ad- 
verse reaction of the audience. 

= Punishment for “seditious libel” - scath- 
ing criticism of government - is not toler- 
ated under the First Amendment. 

= No one can own or control facts or ideas 
(though a person can copyright the uni- 
que way he or she expresses those facts or 
ideas). 

These are all great protections that 
allow us to call ourselves free people. And 
these principles apply regardless of the 
means of communication: via big newspa- 
pers, small magazines, telephones, televi- 
sion, radio, or the street-corner orator. 
There is no reason to fear that these prin- 
ciples will not apply with full force to all 
forms of digital communication. 

On the other hand, one must recognize 
that some of these principles - like the 
First Amendment itself - are not absolute. 
There can be exceptions. For example, 
government can restrict certain speech 
because of its content, if it proves that 
there’s a “compelling” government inter- 
est (like protecting national security or 
shielding children from sexual exploita- 


There is no reason to fear that these principles 


will not apply with full force to all forms 


of digital communication. 


necessary to serve the precise government 
interest involved. 

“Journalism” is not a licensed, creden- 
tialed profession. Under our legal system, 
the “lonely pamphleteer” has the same 
First Amendment rights as the publisher 
of The New York Times. 

= The press cannot be ordered to print 
statements it does not wish to print. 

= “Prior restraints” on speech - govern- 
ment orders that certain information not 
be published - are prohibited. 
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tion) and there’s no less onerous means of 
protecting the government interest. Even 
a “prior restraint” on certain speech may 
be warranted if the government proves, 
say, that disclosure of the locations of 
strategic missiles in wartime would sabo- 
tage the war effort or endanger troops. 

The question, then, is whether anything 
about the nature of digital communication 
would justify exceptions to the basic prin- 
ciples of our longstanding First Amend- 
ment freedom. 


New media, new rules? 

The Supreme Court spoke too loosely 
when it said that differences in new media 
justify different First Amendment stan- 
dards. The notion first surfaced in a 1949 
case (Kovacs v. Cooper) involving restric- 
tions on the use of sound trucks in con- 
gested cities. The court not surprisingly 
ruled that cities could keep the “new 
medium” from disrupting sleep and 
drowning out all conversation by blaring 
slogans at all hours and decibel levels. 
Such a regulation is a reasonable “time, 
place, and manner” restriction that does 
not forbid any speech based on its content. 
Government can more easily justify regu- 
lating the way the message is delivered 
rather than the message itself. 

Unfortunately, the Supreme Court 
retrieved the thought about new media 
years later, reformulated it, and unthink- 
ingly applied it to a case in which the 
issue was government regulation of con- 
tent. In 1969, the court handed down Red 
Lion, the most important decision ever on 
broadcasting. 

The Court upheld the FCC’s “Fairness 
Doctrine,” which required licensed broad- 
casters to cover important public issues 
and to give voice to contrasting views on 
the issues. In other words, broadcasters 
were required to air information they 
would otherwise have chosen not to air, 
including views with which they vehe- 
mently disagreed. For example, a broad- 
caster strongly in favor of constructing a 
nuclear power plant would have to air the 
anti-nuke point of view as well as his or 
her own. 

The Court’s rationale in Red Lion was 
that the airwaves were a public resource, 
and those licensed to monopolize one of 
the scarce frequencies could be required 
to use this government-bestowed benefit 
in the public interest. Scarcity of frequen- 
cies justified both government allocation 
of frequencies and regulation of content. 
The court said that requiring broadcasters 
to air diverse views enhanced rather than 
hobbled our First Amendment market- 
place of ideas. 

Just five years later, people concerned 
about the increasing concentration of 
media power in large corporations own- 
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ing newspapers tried to get a similar con- 
cept applied to the world of print. They 
asked the Supreme Court to uphold a 
Florida law giving political candidates a 
“right of reply” to newspaper attacks 
against them during campaigns. The law 
was a lot like the FCC’s “personal attack” 
rule (part of the Fairness Doctrine), one 
that the court had enforced against broad- 
casters in Red Lion. But in the Miami 
Herald case, the Court rejected the argu- 
ment as completely inconsistent with the 
First Amendment right of newspapers to 
exercise editorial discretion in deciding 
what to publish and what not to publish. 
The result left one rule for print and 
another for broadcast - the most promi- 
nent illustration to date of the different- 
media, different-standards rule. 

Now that print is becoming electronic, 
will it lose its preferred status? Certainly 
not. There is far less need for a govern- 
ment-enforced right of reply regarding 
digital communication than there is for 
print. There is no “scarcity” problem. You 
can reply instantly without permission, 
and you don’t have to worry about eco- 
nomic or license barriers to entry. Your 
ability to respond, virtually free of charge, 
makes it silly to think that government 
should strive for some kind of “fairness” 
or balance in digital communication. 

Whatever the merits of the Fairness 
Doctrine (it was abandoned by the FCC in 
1987, though the Red Lion precedent 


part. If all the Court meant to say is that 
the law must reflect the “differing natures, 
values, abuses, and dangers” of each 
medium, that’s fine - the unique charac- 
teristics of computer-mediated communi- 
cation favor greater freedom. 


Not broadcast, not print 
Computer-mediated communication 
should have much greater freedom than, 
for example, broadcast. Instead of being 
one-way - from a broadcaster with a gov- 
ernment license to a captive audience - 
it's interactive and from many to many. Its 
decentralization and user control are vast- 
ly different from the monopolistic control 
of scarce frequencies by powerful broad- 
casters. 

Nor is the medium “intrusive” in the 
sense that your kids might be surprised 
and *assaulted" by hearing dirty words, 
such as when they scan radio stations. 
(This is what led the Court, in the 1978 
Pacifica decision, to uphold the FCC pro- 
hibition of *indecency" on the radio.) User 
control means you need to work at it in a 
fairly sophisticated way to participate, and 
you have an incredible range of choice 
about exposing yourself to communica- 
tion. Parental control should not be a 
thing of the past. 

Of course, the fact that digital commu- 
nication is cheap means anybody can 
become a publisher. There's no built-in 
preference for speech by the rich and 


Because digital communication is different - fast, cheap, 


interactive, and controlled by decentralized users - it calls 


for less regulation than traditional media, not more. 


stands), the Supreme Court should not 
extend the broad statement that new 
media justify different First Amendment 
rules. Former Justice Robert Jackson's 
original statement in the sound-truck case 
was that *the moving picture screen, the 
radio, the newspaper, the handbill, the 
sound truck, and the street-corner orator 
have differing natures, values, abuses, and 
dangers. Each, in my view, is a law unto 
itself.” In Red Lion, the Court gave too 
much emphasis to the “law unto itself” 
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powerful - those who own printing 
presses, tons of newsprint, or broadcast 
licenses - or for speech whose main 
appeal is to generate paid advertisements. 
It's far more democratic even than print. 

Unfortunately, the Supreme Court has 
repeated the new-media new-rules state- 
ment in recent cases. In 1994, for exam- 
ple, the Court quoted the line from the 
Red Lion decision in deciding a case 
(Turner Broadcasting v. FCC) on whether 
cable television operators could be 
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required to carry local broadcast and pub- 
lic television channels. I hope the court, 
when it gets its first digital communica- 
tion case, does not woodenly recite the 
same slogan. 

The idea that there should be special 
First Amendment rules for new media 
makes little sense. The basic principles of 
First Amendment jurisprudence apply to 
all media. And, to the extent that digital 
communication is different - because it is 
fast, cheap, interactive, and controlled by 
decentralized users - the differences call 
for less regulation than traditional media, 
not more. The application of the basic 
principles should reflect these character- 
istics of the new technology. 


New wine into old vessels 

So how would First Amendment princi- 
ples established for older media apply to 
digital communication? Check out the 
bedrock principles already listed. They 
ought to resolve just about any restriction 
on digital communication that you can 
imagine. 

Yes, the new technology will present 
different kinds of issues. It has occurred to 
many people that libel or “indecency” on 
the Internet presents novel problems, and 
that hate speech and the invasion of priva- 
cy will have to be dealt with. Cases involv- 
ing the liability of access providers and 
bulletin board operators already have 
appeared in the lower courts. And issues 
about anonymous speech and encryption 
have been hotly debated, though not de- 
cided by the courts. 

In my view, none of these problems 
requires alteration of any of the funda- 
mental First Amendment principles. De- 
ciding cases involving these new issues 
should be done the old-fashioned way: by 
looking to precedent, reasoning by analo- 
gy, and considering the policy implica- 
tions of ruling one way or another. 

The most immediate example is the 
impending telecommunications law pro- 
hibiting *obscene" or *indecent" speech 
on the Internet. Like it or not, this is a no- 
brainer. Material that is so gross as to fall 
within the Supreme Court's strict 
definition of obscenity, which is really 
hardcore material that has no artistic, 


Sportster 
BEE exp, 


containing everything you need to 
get on the Internet immediately. This 
kit includes a user-friendly 150-page 


The U.S. Robotics Sportster 
is the fastest, most reliable 
modem you can buy. For compatibility, 


connectivity and cumulative throughput, World Wide Web guide book written just for the Sportster, software 
the Sportster proved to excel well beyond its nearest competitors in for optimum Web navigation, and free registration with NetCom, 
two separate and equally uncompromising independent lab tests. GNN” and CompuServe? Internet Division. 

And during this incredible comparative exhibition, it not only For the dealer nearest you, call us at 1-800-DIAL-USR 
outperformed other 28.8 Kbps modems, it outperformed the ratified (http://www.usr.com) right away. Because when it comes to a 
standard for speed by working beautifully in a 33.6 Kbps mode. modem this fast, the faster you 


And as if that weren't enough, the Sportster also comes with a kit get it the better. 


ÜHRoboties 


OOO The Intelligent Choice in Information Access 


U.S. Robotics, the USRobotics logo and Sportster are registered trademarks and True V.34 is a trademark of U.S. Robotics. All other product 
names are used for identification purposes only, and may be trademarks and/or registered trademarks of their respective companies. 


E L E-C LR O S. PH: EURE 


political, or social value, is unprotected by 
the First Amendment regardless of the 
medium in which it appears. So, for better 
or for worse, we have to accept that Con- 
gress can make a law outlawing obscene 
speech on the Internet. To be sure, there 
are knotty issues involving whose *com- 
munity standards" are being used to judge 
obscenity when an alleged dirty picture is 
uploaded in libertine San Francisco and 
downloaded in Logan, Utah, by a recipient 
with no geographic address. 

This is a rule that could profit by reex- 
amination in light of the new manner of 
communication. And maybe there should 
be a new, nongeographic definition of 
*community" that prevents federal prose- 
cution of, for example, those who wish to 
discuss safe-sex options for preventing 
AIDS. But there's no basis for arguing 
either that obscene speech is now legal 
because it's communicated by computer 
or that obscenity must now be judged by 
the standards of the most prudish commu- 
nity a prosecutor can find. 

Indecent material - dirty words or pic- 
tures that the government can't prohibit 
adults from seeing but can keep from chil- 
dren - is treated differently from obscene 
material. The ban on “indecent” commu- 
nications on the Internet is plainly invalid 
under the recognized principles that for- 
bid vague, overly broad, content-based 
restrictions promoting interests that can 
be served by less restrictive means. The 


will be “publishing” all over the country 
and presumably saying false and defama- 
tory things about more people, and it 
won't be long before defamation cases 
work their way up the court system. Since 
New York Times v. Sullivan in 1964, all 
libel cases are governed, at least in part, 
by First Amendment rules. A public figure 
can't sue for an innocent mistake but 
basically has to prove that the publisher 
deliberately lied. Whether you are a 
public figure depends on whether you 
have ready access to the media to combat 
an untruth published about you, and 
whether you inject yourself into a part- 
icular controversy. 

Well, if you are actively participating in 
a chat room or posting material on a bul- 
letin board, you probably ought to be con- 
sidered a “limited purpose" public figure 
and you will have to shrug off false - but 
not deliberately false - statements made 
about you in that forum. And because it's 
within your power to respond to state- 
ments instantaneously and to the very 
same audience that saw the falsehoods, 
any damages should be limited. Digital 
libel ought to be harder, not easier, to 
prove. 

But what about the system operator, 
the one who allows *indecent" or libelous 
speech to be published on his or her sys- 
tem? The rule ought to be that the opera- 
tor is not liable as a *publisher" unless the 
operator actually knows that the system is 


The ban on "indecent" communications on the Internet is 


plainly invalid under the principles that forbid vague, 


overly broad restrictions. 


Supreme Court threw out, on those 
grounds, the comparable prohibition of 
“indecent” speech on the telephone in the 
Sable Communications case in 1989 - it 
must do the same with the new law. The 
availability of less restrictive means, like 
filtering technology, will allow parents to 
control their children's access instead of 
reducing all communication to the level of 
what is fit for children. 

Consider also what adjustments need to 
be made in the law of libel. More people 
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being used for plainly unlawful speech. 
The operator cannot be a guarantor of the 
accuracy of all posted information. He 
or she cannot reasonably be expected to 
monitor all postings, to screen for possible 
torts or even dirty words. The analogy is 
to a bookstore owner, not a magazine 
publisher. 

Hate speech and harassment can be 
found on the Internet, just as they can 
be found on college dormitory bulletin 
boards or over the telephone. They may 
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wreck one's enjoyment of the digital 
conversation but they don't present any 
unique First Amendment problems that 
can't be dealt with by the established prin- 
ciples. Again, we have to remember that 
private regulation is not unconstitutional 
and there is no First Amendment prohibi- 
tion against expelling those whose speech 
is abusive or unwelcome from your digital 
circle. If you want government to do it for 
you, you're asking that First Amendment 
principles be diluted. Remember, we don't 
protect speech because it can cause no 
harm but because we don't trust govern- 
ment to decide what expression is accept- 
able in our discourse. 


Fourth Amendment turf 

Do you have a First Amendment right to 
speak anonymously on the Internet or to 
encrypt your communications? Many bits 
have already zoomed through cyberspace 
discussing these questions, but there have 
been no definitive rulings by the courts. In 
1995, the Supreme Court decided that 
government may not insist that the author 
of political speech identify herself in elec- 
tion leaflets. The court reminded us that 
the authors of the Federalist Papers them- 
selves used pseudonyms, and that much 
great literature was written under noms 
de plume. 

But what if some state legislature decid- 
ed that anonymous digital communication 
allowed wrongdoers to escape responsibil- 
ity for unlawful speech too easily - and so 
enacted a law requiring that every com- 
munication be “signed” by the person 
making it? This would be an interesting 
case, but there's no doubt that the law 
would have to be evaluated in light of the 
same old bedrock principles, especially 
the one prohibiting overly broad regula- 
tion. A law that merely required the sys- 
tem operator to be able to trace unlawful 
communications to their makers would 
be a less restrictive means of serving the 
state interest, if there is a valid one. 

As for encryption, I will duck the ques- 
tion, not simply because I don't begin to 
understand the technological issues, but 
because it seems that this is primarily a 
Fourth Amendment issue. The controversy 
is mostly about whether the government 
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should have the means of intercepting or 
retrieving digital communications, or 
Whether people should be allowed to 
encrypt them so that the government 
remains clueless. 

The controversy, in Fourth Amendment 
terms, involves the circumstances in which 
government may “search” or “seize” such 
communications. I realize that encryption 
advocates say they have a First Amend- 
ment right to code their speech so that 
government can't hear it or find it. I would 
only say that the issue should be resolved 
once again by applying the old tried and 
true principles. 


No new constitutional amendment needed 
Harvard Law School professor Laurence 
Tribe has proposed a new constitutional 
amendment to ensure cyberspace freedom. 
His amendment would supplement the 
First and Fourth amendments to say: “This 
Constitution's protections for freedoms of 
speech, press, petition, and assembly, and 
its protections against unreasonable 
searches and seizures and the deprivation 
of life, liberty, or property without due 
process of law, shall be construed as fully 
applicable without regard to the techno- 
logical method or medium through which 
information content is generated, stored, 
altered, transmitted, or controlled." 

Tribe's intent is to protect digital com- 
munication against constitutional assault 
because it is a new and unruly medium. 


by resorting to the basic principles already 
developed, I would not open the door to 
the potential for mischief (such as an anti- 
flag-burning amendment) that could come 
from the amendment process. I would sim- 
ply leave well enough alone. 

Proponents of speech restrictions often 
have a plausible-sounding reason for the 
restrictions: We need to protect our chil- 
dren from learning bad values or seeing 
pornographic pictures; We need to protect 
our citizens' reputations or privacy; We 
need to protect national security; We want 
the press to behave responsibly and to give 
us the information we need to maintain a 
functioning democracy. And so on. 

All of these contentions can and should 
be dealt with by using existing First 
Amendment principles. It does not matter 
that the speech in question is digital. 
Indeed, to the extent that digital communi- 
cation is different - fast, cheap, interactive, 
and user-controlled - the differences point 
to less restriction on it than on more tradi- 
tional media. Those who want to restrict 
digital communication should have, if any- 
thing, a much heavier burden of proof to 
justify restriction. 

In the Miami Herald case on newspaper 
speech, former Chief Justice Burger wrote: 
“A responsible press is an undoubtedly 
desirable goal, but press responsibility is 
not mandated by the Constitution and, like 
many other virtues, it cannot be legislat- 
ed? In other words, speech that is required 


Those who want to restrict digital communication 


should have, if anything, a much heavier 


burden of proof to justify restriction.. 


Tribe believes, as I do, that there should be 
no general rule that new media demand 
different First Amendment standards. His 
main concern seems to involve incursions 
on Fourth Amendment liberties. 

I have no quarrel with Tribe's amend- 
ment. But I’m not at all convinced of its 
necessity for First Amendment purposes. 

I believe that any tinkering with the Bill 
of Rights is a perilous undertaking with an 
uncertain outcome. Since all foreseeable 
First Amendment issues can be resolved 


Hi 


by government to be fair is not free. For my 
money, l'll take freedom over government- 
compelled responsibility in almost all cas- 
es, any time. And because the Net is more 
democratic than even print, digital com- 
munication should point the way to still 
greater freedom. m m m 


William Bennett Turner (wturner@rjoq 
.com) is a San Francisco lawyer who teach- 
es the First Amendment and the Press at the 
University of California at Berkeley. 
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The Great Airwave Robbery 


By Mark Lewyn 


"The oldest pathway for 
which the brain is hard- 
wired is the narrative.” 
- John Seely Brown 


It was early December and Rupert Murdoch was worried. For more 
than a year, the News Corp. chief and and his fellow broadcasters had 
successfully held off any effort to make them pay billions of dollars 
for a prime chunk of airwave real estate. Now the tide was turning 

as lawmakers desperately looked for ways to balance the budget in 
seven years. So Murdoch paid a visit to his buddy, Senate Majority 
Leader Bob Dole. But when the media mogul stepped through the 
door, he didn't get the warm reception he expected. Casually asked 
whether he knew the purpose of the visit, Dole coldly replied, "Oh, 
you're here for the giveaway." 

Dole certainly had it right. For years, broadcasters have been trying 
to pave the way for a land grab on the information skyway - a seizure 
that should be prevented. In 1992, the government granted broad- 
casters extra space on the spectrum to provide high-definition televi- 


Netway 


By Jim Vandewalker 


There it is again. Some clue- 
less fool talking about the 
"information superhighway." 
They don't know jack about 
the Net. It's nothing like a 
superhighway. That's a bad 
metaphor. 

But suppose the metaphor 
ran in the other direction. 
Suppose the highways were 
like the Net. All right! A high- 
way hundreds of lanes wide. 
Most with potholes. Privately 
operated bridges and over- 
passes. No highway patrol. 
Two hundred thirty- 
seven onramps at 
every intersection. 
No signs. Wanna get 
to Ensenada? Holler out the 
window to ask directions. 

Ad hoc traffic laws. Some 
lanes would vote to demolish 
single-occupant vehicles. 

No offramps. 

Now that's the way to run 


an interstate highway system. 


- Jim Vandewalker (jimvan@gate.net) 
toils for the government in Florida. 


sion. At the time, policy makers feared the Japanese 
would be first to cash in on the technology and 
decided to provide the frequencies free as a develop- 
ment incentive. Three years later, HDTV's luster has 
all but faded. Yet broadcasters still desperately want 
the spectrum free - this time to send multiple digital 
channels over the airwaves - and they're pressing 
Congress to let them keep it. 

But they should have to pay up like everybody 
else. By some estimates, the frequencies could fetch 
US$100 billion on the open market. Just before 
Christmas, Dole even threatened to tank a sweeping 
reform of the nation's telecom laws over the issue. 
Senator Larry Pressler, chair of the commerce com- 
mittee, has been pushing to sell off the frequencies 
but has run into stiff opposition from the TV world. 
“It makes them very upset,” he says. 

For years, the Federal Communications Commis- 
sion allocated spectrum, without charge, for every- 
thing from TV and radio to cellular phones. The 
government received no compensation for use of 
this valuable national resource. The lucky few who 
won licenses - from cellular magnate Craig McCaw to 
CBS founder William Paley - profited handsomely. 
But in 1993, Congress, pressed by budget concerns, 
decided to auction off portions of the airwaves. 
Since then, the Feds have netted $9 billion. 

Broadcasters are now trying to stamp out any 
more talk of auctions. One way is to stir up fears 
about the future of free TV. If license holders were 
forced to compete for spectrum, the bidding "could 


easily get out of hand," frets NBC chief Robert Wright. But it seems 
far-fetched that the networks would be so foolish as to overbid for 


"One if by land, two if 
by sea." - Paul Revere, 
demonstrating an early 
encryption scheme 


space on the broadcast spectrum any more than they would overpay 
for, say, office space. And if somebody outbids them, so be it. The 
whole point of auctions is to get frequencies into the hands of those 
who place the greatest value on them. 

Broadcasters like to point out - particularly when an argument like 
Wright's falls on deaf ears, which it often does - that they provide 
valuable public service programming. ABC, for instance, says that it 
has spent $250 million over the last eight years airing commercials 
to fight drugs. But even now, the networks are far better known for 
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Auctions of the nation’s air- 
waves have raised nearly 
US$9 billion since 1993. 
Here’s what the electromag- 
netic spectrum is going for: 
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*Estimated value of the 
spectrum if auctioned off. 


Sources: Federal Communications 
Commission, National Strategies Inc. 
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"The world of the future will be an 
ever more demanding struggle 
against the limitations of our 
intelligence, not a comfortable 
hammock in which we can lie 
down to be waited upon by our 
robot slaves." - Norbert Wiener 


tawdry fare than for their public interest. Rupert Murdoch has said he 
might do more public interest programming should he get his free 
airwave space, but that's hard to swallow coming from the father of 


Fox's Married ... With Children. 

Right now, it looks as if Murdoch and his fellow broadcast- 
ers will get their new spectrum free. Then, in five or ten years, 
Congress may force them to give back the airwaves they 
now use for conventional TV, which would then be auctioned. 
But this plan would delay for years the 


Projects such as Iridium and 

Teledesic will soon send satel- 

lites into low-Earth orbit to 
permit 


financial benefit to the US Treasury. And it's Satellite Banki Ng  globalcel- 


a good bet that politicians won't have the 

courage to take back the old spectrum if 

even a few voters still have old sets, which some always will. 
An auction of the airwaves would take a monumental show 

of political will. If history is any guide, legislators won't have 

the backbone, which is unfortunate. For years, the govern- 

ment gave away broadcast licenses free of charge, making a 

fortune for a small cadre of savvy insiders. It's time for the 

public to reap those rewards. 


- Mark Lewyn (mlewynbw@aol.com) covers communication policy from Business 
Week's Washington bureau. 


Libel Law: Let It Die 


By Mike Godwin 


"The computer can't tell you 
the emotional story. It can give 
you the exact mathematical 
design, but what's missing is the 
eyebrows." - Frank Zappa 
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Maybe libel law is obsolete. Maybe it always was. But in the 
world of Net communications, it's hard to see why anyone 
should weep if libel lawsuits disappeared altogether. 

Sure, you're now hearing about net.libel lawsuits like the 
Stratton Oakmont case, in which an investment banking firm 
sued Prodigy for a posting some anonymous user made. But in 
the long run, it may be that the Net kills libel lawsuits - partly 
because the Net turns many more of us into public figures, 
and partly because our ability to use the Net to rebut charges 
is a much more satisfying remedy. 

The theory behind libel law is simple: it's possible to say or 
publish something that so badly injures someone's reputation 
that it measurably damages his or her life and livelihood. This 
is especially true, say the libel theorists, when one is talking 
about defamation in mass media such as newspapers and TV. 
So the courts are set up to award monetary damages to com- 
pensate deserving plaintiffs for injury done by defamation. 


lular con- 
By Arun Mehta nectivity. 
But much of that bandwidth 
may go to waste. Each satel- 
lite has a small footprint, so 
its bandwidth can be used 
only in the narrow geographi- 
cal area beneath it. Thus, 
satellite bandwidth will be 
available over developing 
countries where there are few 
customers who can afford it. 
But this bandwidth could be 
“given away,” providing a real 
boost to global trade. 

Imagine an Internet bank 
that allows nearly free access 
to everybody via satellite. The 
bank would list buyers and 
sellers, so the jute grower in 
Bangladesh could find cus- 
tomers in Malawi. 

This would foster interna- 
tional trade and help keep 
prices down. It would also 
alleviate the terrible banking 
and telecom systems that 
often plague developing 
countries. The result? Perhaps 
the Internet spirit will invade 
the vast commercial world, 
instead of the other way 
around. 


- Arun Mehta (amehta@doe.ernet.in) 
runs a software consultancy in New Delhi. 


But as a practical matter, libel law has never been much of a rem- 
edy for regular folks in the modern era. First of all, it's largely a game 
for the rich and the privileged. "Libel is a high-status tort," writes 
University of Texas law professor Lucas Powe. "Those who sue tend 
to be male, well-educated, professional, financially well-off, middle- 
aged, married, and long-term residents of the community. The major- 
ity of those characteristics could be deduced by asking who is likely 


to be named in newspaper articles." 


Second, libel cases take a long time to complete (four years is about 
average, says Powe). Third, and most important, it's hard to win a libel 
case given the framework the US Supreme Court has erected in order 
to protect First Amendment interests, most notably in New York Times 


Co. v. Sullivan (1964) and Gertz v. Robert Welch Inc. (1974). 


It's the latter case, Gertz, that points to why libel law may be on the 
verge of obsolescence. In that decision, the Supremes explained why 
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the Court has "no difficulty in distinguishing among defamation 
plaintiffs" - that is, between public figures (who have less libel 
protection) and private individuals (who have more). According 
to Justice Lewis Powell, writing for the majority, the preferred 
response to a defamation problem is to fix it yourself. But 

since private individuals supposedly don't have the kind of 
access to mass media it takes to correct the record, the First 
Amendment allows the states to use libel law to level the play- 
ing field, making it easier for private individuals to counter 

the damage done to their reputations by mass media. 


As if there weren't already 
enough in the media that 
challenges my well-being, 
just came upon a new 
terror threatening our chil- 
dren and our quality of life. 


^| choose free libraries as the 
best agencies for improving the 
masses of the people, because 
they give nothing for nothing. 
They only help those who help 


Relic-Free Zone 


the Net. In effect, every opinionated individual has a micro- 
phone and an audience, and regular participants in online 
discussions can quickly become well known. 

And the comparative openness of the Net means that more 
people who feel they've had their reputations besmirched 


When the need for storage 
space finally overcomes your 
emotional attachment to that 
old personal computer gath- 
ering dust in your closet, you 
might decide to donate the 
machine to a needy school. 
But future generations would 
be better off if you chucked 
the 
sucker. 
Not only 
are old 
systems a pain for teachers 
who have to maintain them, 
but they can also be a detri- 
ment to students. Since teach- 
ers often can't figure out the 
needed commands, having to 
consult musty tomes to per- 
form the simplest of tasks, 
students get the idea that 
computers are esoteric. The 
gap between hype and reality 
gapes even larger than usual 
when students hear '90s hype 
and get '80s technology. The 
result can be disillusionment 
with computing. 


By Nick Montfort 


have access to self-help. If some bozo writes 100 
lines of false statement and innuendo about your 
sex life or personal habits, you can write 500 lines 
of point-by-point refutation. It's a "day in court" 
that comes cheap. 

These factors make libel law increasingly irrele- 
vant, at least as far as online conferencing is con- 
cerned. This is not to say there won't be a lot of talk 
about net.libel lawsuits in the near term. Much was 
made of the Medphone v. DeNigris lawsuit back in 
1993, even though the case (in which a Prodigy user 
was sued based on a posting he'd made in a stock- 
market forum) had virtually no legal significance. 
Lots of Prodigy users claim to be shocked that 
something they say online could be the basis of a 
defamation lawsuit. What is really shocking, how- 
ever, is that anyone thinks the online world gives 
users some kind of special legal immunity to say 
anything defamatory they like. 

What makes the other well-known online libel 
cases - such as Cubby v. CompuServe in 1991 and 
Stratton Oakmont Inc. and Daniel Porush v. Prodigy 
last year - so significant? It has nothing to do with 
whether users can be sued for what they post. Of 
course they can. Instead, the focus is on whether 
the service provider ought to be held responsible 


themselves." - Andrew Carnegie These two factors - the definition of public figure Here it is, 
and the rationale for treating public figures differ- a It.eco-porn transcribed 
ently - play out differently online. Consider: It's By Tony Billoni from a 
almost trivially easy to become a public figure on journal on 


nature, the Orion Society 
Notebook: "You are probably 
familiar with the ever growing 
group of nature photogra- 
phers who produce glamour 
shots that in some way 
debase the natural world. You 
see this sort of flash-filled, 
color-filtered, posed, stag- 
nant photography in certain 
calendars, greeting cards, 
posters, advertisements, and 
on television. These images - 
called ‘eco-porn’ by some - 
serve to distance people from 
nature." 

What can we expect from 
this eco-porn threat? Will I 
have to shield my kids from a 
new Usenet group, alt.pictures 
.nature.hot? Will the Depart- 
ment of Environmental Con- 
servation start going after 
photographers of ecosystems 
younger than 16? Will this be 
the ideal place for Calvin Klein 
and Benetton to team up on 
advertising? 


- Tony Billoni (funboyee@localnet.com) 
lives and writes in Buffalo, New York. 


for the postings of its users - and there are compelling 


legal and policy arguments to believe it shouldn't. 


Not the least is the fact that taking your defamer to task 
on the Net is comparatively easy. So there's little point in 


"There are no brute facts, 
there are only researchers who 
brutalize their data." 
- Genevieve Teil and Bruno Latour 


Give with care. Keep the 
relics away from kids during 
their formative years. 


making providers the focus of your anger when the 
defamer is right there, providing a handy target, and your 
keyboard is right there, providing a handy remedy. 

That's why I feel quite safe predicting that, in spite of the 
fierce invective, strong feelings, and often-defamatory 
statements one tends to see in net.arguments, we're never 
going to see many libel cases, relatively speaking. After all, it’s much 
more satisfying to use the Net to correct the record and to flame your 
defamers. And this remedy doesn't take years - it takes only minutes. 
Depending on your typing speed, of course. 


- Nick Montfort (montfort@well.com) 
isafreelance writer in San Francisco. 


- Mike Godwin (mnemonic@eff.org) is staff counsel for the Electronic Frontier Foundation. 
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wife prohibits anything stronger than Lipton tea at 
home, so when his connecting flight from Chicago 
O’Hare to Vancouver, British Columbia, is delayed, he 
takes advantage of her absence to hit the Starbucks 
for a bolt of caffeine or two. Or four. Four cappuccinos! 
Gilder is on turbodrive allthe way west, taking notes 
on issue after issue of IEEE Journal. But when he tries 
to sleep that night in his Vancouver hotel room, all 
he can think about is the speech he's supposed to 
give the next morning to an association of Canadian 
phone companies. Figuring exercise might burn the 
caffeine out of his system, Gilder goes down to the 
health club and jumps on the treadmill, selecting 
the Pikes Peak option, which means the front of the 
treadmill rises a foot off the ground and Gilder runs 
straight uphill for 20 minutes. Sweaty and tired but 
not sleepy, Gilder goes back to bed and waits out the 
night. In the morning, he's groggy and figures the 
only thing that will resuscitate him is a brisk run in 
beautiful Stanley Park. He starts out from the hotel 
at a fast pace, but something's wrong with his left 
knee - a dull, bloated stiffness caused by the tread- 
mill. Frustrated and saddened, Gilder turns around 
and limps back to his hotel. 

His speech goes badly. Uninspired. Scattered. 

The next morning he's in San Francisco, and he's 
worried today's speech to The Millennium Conference 


will be another clunker. He's being paid almost 
US$20,000 to speak, so he has to be on. These people 
are expecting a glimpse of the near future from him, 
but right now Gilder has a hard time thinking past 
breakfast. He looks sadly into his cereal and can't find 
verbs to go with his nouns. 

“| gotta ...” he starts out. Then he pauses, searches 
for his next word, gives up on that sentence, and 
starts another. “Sometimes if you do badly..." This 
one, too, stalls. Finally, he raises his finger at the wait- 
er, signaling for more tea. 

The Millennium Conference is a block away in Yerba 
Buena Gardens's Center for the Arts Theater. The men 
in the crowd are wearing gray suits and polished 
shoes, which suggests they're not techies - they're 
just ordinary businesspeople who walked here from 
Montgomery Street. They've all forked over $375 to 
get in; they've paid that much to hear Andy Grove and 
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Peter Drucker. Gilder is just the warm-up act. The 
crowd is particularly restless when the moderator 
tells them that Drucker - the godfather of all manage- 
ment theory - has been scratched from the card and 
replaced by Lester Thurow, a mere economist. 

The audience probably doesn't realize it, but the 
event organizers have picked speakers from the full 
political spectrum. Thurow is the most liberal, if you 
can ever call an economist liberal. A liberal economist 
is one who thinks the government had better do 
something about American illiteracy. Andy Grove, as 
a businessperson, is the "practical" speaker - he gets 
the middle ground and is therefore guaranteed to 
come across as reasonable. He gets to make irrefut- 
able remarks like "government should do more good 
than harm." George Gilder, by contrast, is way off to 
the right of the other speakers. If you were to plot 
them all on a chart, when you came to plotting Gil- 
der's coordinates you'd have to get another piece of 
paper. He believes government-run education is to 
blame for declining American literacy. Compared 
with the other speakers, George Gilder will probably 
come across as shrill, as an extremist. In a way, he's 
been set up to fail. 

The lights dim. Gilder is to speak first. A blue spot- 
light focuses on center stage. The podium is a big, 
brushed-steel cone, narrow at the base and flaring 
out as it goes up. When George Gilder strides in from 
the right and stands behind the cone in the blue light, 
he looks like a scoop of blueberry ice cream, and the 
ball microphone dangles in the air like a maraschino 


cherry on top of his head. 

Gilder starts to speak about the coming revolution 
in sand (silicon), glass (fiber), and air (wireless). The 
millennium promises a billion transistors on a single 
sliver of silicon, 700 bitstreams in a single thread of 
fiber, and a cellular infrastructure a thousand times 
cheaper than today's. Taken together, these phenom- 
enal advances will topple all centralized institutions. 
His sentences flow easily, his voice starts to boom, 
and his body language becomes animated - his arms 
thrust forward and back, pumping chugga-chugga 
like he's doing the Locomotion dance on Soul Train. 


Po Bronson (pobronson@aol.com) is the author of the 
international bestseller Bombardiers, new in paperback 
this month from Penguin USA. An archive of his humor 
writing is located at http://users.aol.com/pobronson 
/humor1.htm. 


People in the audience sit up in their seats. Some 
reach for their pocket pens, trying to scribble down 
the telling statistics Gilder delivers. Others glance at 
their programs, checking Gilder's profile, wondering 
to themselves why they haven't heard of this guy 
before. The bio of Gilder is a full page long, but it lacks 
telling detail; it's all mumbo jumbo about places he's 
taught and titles of books he's written. 

Gilder doesn't pause for them - he's electrified, 
practically speaking in tongues, testifying to the 
coming doomsday for cable television programming, 
which is being made obsolete by DirecTV satellite. 
Forty minutes later, when the monitors in front of 
Gilder flash "Your time is up," he's still going strong, 
and the audience is in a state of frightened shock. 
He's convinced them that the future will be a very 
different place, but they can't think what to do about 
it other than to call their travel agents and cancel their 
vacation plans. 

One of the few technology writers to really do his 
homework, George Gilder is a real thinking man's 
thinking man. Wait, that's not quite right — he's a real 
man's kind of thinker. Or a thinker's kind of man. Well, 
let's just say he's a man, and he thinks a lot. 

Alvin Toffler - another guy who thinks a lot - takes 
the stage a few speakers after Gilder. On stage Toffler 
looks like a scarecrow: he's about 7 feet tall and no 
thicker than a broomstick; his white shirt cuffs hang 
far down out of his coat sleeves, and his bony hands 
hang far down from his shirt cuffs. Toffler is perhaps 
the most famous futurist of them all; Gilder is often 


„„ A factor of millions? 


categorized with Toffler (they both get described in 
the press as advisers to Newt Gingrich, though Gilder 
is actually more interested in presidential candidate 
Steve Forbes). But when Toffler starts to talk, the dif- 
ference between him and Gilder becomes clear - 
Gilder is just, well, more specific. Toffler seems to lump 
all technology together as this "force" altering politics 
and business. His sentences are strung together with 
words like nation-state, NGO, and subnation. Gilder 
bothers to delineate which technologies will disap- 
pear and which will prevail; his sentences are pep- 
pered with snappy clauses like "working at 4 percent 
efficiency, these thin-film solar collectors would gen- 
erate 10 megawatts of power." 

Late in the day at The Millennium Conference, all 
the speakers gather on the stage to be cross-exam- 
ined by Andy Grove, who has adopted the role of god- 
father in Drucker's absence. It couldn't be by accident 


InstantGilder 


Since George Gilder’s 
recent work is available 
at http://homepage 
-seas.upenn.edu/~gaj1 
/ggindex.html, you can 
form your own opinion 
of it online. However, 
many of his major 
works have not yet 
been emancipated from 
the confines of ink and 
paper; the following 
ultra-abridged editions 
of his major texts are 
sure to make you an 
instant Gilder expert. 


Wealth & Poverty 
(1981) 


Gilder argues econom- 
ics with Schumpeter 
and Keynes, two guys 
who have both been 
dead for a while, so it’s 
little surprise that 
Gilder gets the better 
of them. In the early 
chapters, Gilder firmly 
establishes that 
“poverty” is merely a 
lack of wealth. “Elimi- 
nating poverty” is 
therefore a double 
negative breaking 
several rules of gram- 
mar, and government 
policy should instead 
strive to “enrich the 
underclass.” True rich- 
ness, of course, can 
only come from the 
combination of hard 
work and stock op- 
tions. 

In the last few chap- 
ters, a brief cameo 
appearance is made by 
God, a supreme being 
who rules the Chris- 
tians. God, apparently, 
is the source of all inge- 
nuity and creativity, 
and therefore to devel- 
op new technologies 
and go public within 
three years is to do 
God's good work. 
Gilder does not explain 
why God can't do his 
own work - perhaps 
he's on paternity leave. 
It turns out that Ronald 
Reagan read these last 
chapters in manuscript 
form and wrote to 
Gilder enthusiastically, 
maybe to note some 
dangling participles 
and sentence frag- 
ments. Gilder took his 
advice, and the rest is 
history. 


Microcosm 
(1989) 


Sort of an Aesop's 
fables for gearheads. 
Gilder traces the tech- 
nological development 
of the semiconductor in 
minute detail, extract- 
ing new economic 
principles along the 
way. Anders Graf, aka 
"Andy Grove," appears 
often in the role of the 
fox, outsmarting rubes 
like Sporck (the raven) 
and Fairchild (the 
snake). 

Chips are made from 
some of the most plen- 
tiful raw materials on 
earth, but nations that 
know how to make 
chips can be richer than 
a producer of rice, gold, 
or oil. Gilder concludes 
that the microchip has 
veritably overthrown 
all physical matter, 
except maybe pizza. 

Not stopping there, 
the chip will liberate us 
from imprisonment by 
fat corporate pigs and 
corrupt government 
bureaucracies. When 
that's done, we will all 
abandon cities and 
move to the country, 
where the chip has a 
hideout. (This book 
was made into an early 
episode of The X-Files, 
guest-starring Victoria 
Principal as The Chip.) 

A must-read from a 
brilliant new voice in 
American letters. 
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LIFE AFTER 
TELEUISION 


Life After Television 
(1990) 


Excellent airplane 
reading. By popular 
demand, our hero the 
Microchip returns in 
this action-packed 
sequel to Microcosm. It 
rooted out bureaucra- 
Cy, obliterated physical 
matter, and made the 
world safe for chat 
rooms, but the Micro- 
chip apparently forgot 
to destroy the evil 
television set. 

In Act One, the tele- 
vision lays waste to our 
attention spans and 
incites violence in 
children. People are 
lonely a lot, since they 
can only watch four 
channels (and reruns 
half the year). In Act 
Two, the Microchip 
invades the television 
through a fiber-optic 
cable line laid to the 
curb outside the televi- 
sion's house. For a 
while, the television 
still thinks it's the evil 
old boob tube, but 
secretly the Microchip 
inside is reprogram- 
ming the TV's brain so 
that it can no longer 
block out hundreds of 
channels of interactive 
game shows. The 
Microchip is just about 
to flip the conversion 
switch when - surprise! 
- Bureaucratic Govern- 
ment rises from the 
dead intent on regula- 
tion. 

In a gripping se- 
quence, the Microchip 
has to re-kill Govern- 
ment and flip the 
switch. The TV wakes 
up to find that it'5 now 


trapped inside the 
body of a computer 
running Windows 95, 
and can't get out. In a 
somewhat sappy final 
scene, we are led to 
believe a cultural ren- 
aissance is flourishing, 
evidenced by people 
visiting foreign coun- 
tries through high- 
resolution screens in 
their living rooms. I 
cried anyway. Couldn't 
help it. 


Men and Marriage 
(1973, revised 1986) 


A few pages into this 
and it becomes clear to 
the reader that not all 
forms of technology 
are good after all. The 
microchip is, of course, 
good. The pill is bad. 
Destroying hierarchies 
is also good, except 
when you're destroying 
that last bastion of 
hierarchy, the Judeo- 
Christian "who wears 
the pants around here 
anyway?" family. The 
pill caused the sexual 
revolution, which over- 
threw the family and 
replaced it with the 
welfare state and bell- 
bottoms. 

Also, Gilder reasons, 
just because Man is 
inherently free and 
entrepreneurial is no 
reason that women 
should be. I'll stop 
there. If you like 
George Gilder, and you 
want to still like him, 
then don't read this 
one without warning. 
You may find yourself 
saying, "Just because 
he makes perfect sense 


doesn't mean | agree 
with him." 

As with all Gilder, 
the survival of civiliza- 
tion is again at stake. 
But this treatise ex- 
presses a whining 
sensibility that is the 
polar opposite of his 
other optimistic work. 
Men come off as being 
mere lab rats subject to 
the shocks and cheese- 
balls that society gives 
them. Women are pro- 
foundly unhappy, par- 
ticularly because the 
men they date are lab 
rats. Woody Allen has 
Shadows and Fog; 
George Gilder has Men 
and Marriage. 

Not his best work, 
though a couple of 
these books stacked 
on top of each other 
would make a nifty 
coffee table. 


- Po Bronson 


If you're putting your faith in 


we have some garage-band hackers — 


not creating, 


By Steven Levy 


Wisecr 


fyou are a cryptographer, you know one code that requires 
no calculation to decipher: when the calendar hits the last 
week in August, you must pack up your shorts and T-shirts, 
proceed to the beachfront campus at the University of 
California at Santa Barbara, pick up a plastic badge atthe 
front desk in a residence hall, and attend Crypto - five days 
of seminars and receptions to discuss the state of encipherment, 
decoding, and various other cryptographic matters, ranging from 
elliptical curves to secret sharing. 

Last year's event could not have come at a better time. Crypto 
'95 happened at the peak of a mania about the once arcane study 
of communicating in code. The networking of the world's comput- 
ers had thrust into the mainstream popular notions of cryptogra- 
phy, the art of keeping secrets readable only to insiders, as well as 
cryptanalysis, the art of outsiders cracking the codes to get at 
those secrets. Cryptography was gaining currency as the only way 
of securing the global info-matrix from a host of meanies, ranging 
from info-thieves to government snoops. Some people now regard 
crypto's scrambling mechanisms as a panacea. Just flood the 
world with it, crypto-enthusiasts say, and our secrets are safe. They 


Steven Levy (steven@echonyc.com) is a technology columnist for 
Newsweek. He is author of Hackers, Insanely Great, and Artificial 
Life. His next book is Crypto, about the revolution in cryptography. 
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crow that the technological problems in securing the Net have 
largely been solved. Naturally, this leads proponents to the opti- 
mistic outlook that cryptography will ensure privacy, as well as 
secure electronic money - or e-money - the key to burgeoning 
business on the electronic frontier. 

A highlight of Crypto '95 was a rambling speech by a grizzled, 
bearded man who until recently addressed only crowds authorized 
to receive wisdom deemed top-secret by the US government. His 
name was Robert Morris Sr., recently retired as the senior scientist 
at the National Security Agency, the cloistered intelligence organi- 
zation at Fort Meade, Maryland. His presence drew an auditorium 
full of fascinated cryptographers, who leaned forward in their 
seats, hoping for an epiphany. The NSA's skills in cracking crypto 
are legendary, as is its silence in revealing how advanced those 
skills are. Would Morris slip some of that wisdom into his talk? 

Yes and no. Trade secrets were not forthcoming. But Morris, in 
sort of the spirit of the Eastern masters, did utter a pair of truisms 
- fundamental tenets of the crypto creed, as it were. 

Tenet Number One: Never underestimate the time, expense, 
and effort an opponent will expend to break a code. This was 
directed at codemakers. He was referring to those moments of 
dark speculation that keep ace cryptographers staring at the ceil- 
ing long after losers have retreated to dreamland, wondering: 
Have | plugged every hole? Anticipated every attack? The subtext 


2E 


of Morris’s point was that cryptography is best left to the paranoid, 
those who believe beyond question that their opponents just may 
be very rich, very clever, and very dedicated - hellhounds on the 
trail. Those opponents can and will launch vicious direct attacks 
on your codes by mustering who knows how much computer 
power. If you assume that those who want your secrets are under- 
financed, undermotivated, or just plain goofballs, then you are the 
goofball. And you've got no business on a crypto team. Remember: 
beware the frontal assault. 

Tenet Number Two spoke to the code breakers: Look for plain- 
text. In the jargon of the field, plaintext is a message of regular 
words that anybody can read - before the words get scrambled. 
No matter how baffling the task of code breaking might seem, 
very fallible human beings are the ones who must employ these 
sophisticated systems. And indeed they fail. Sometime, when one 
least expects it, a passage - or an entire message! - might some- 
how lie unencoded within seemingly impenetrable code. In that 
case, you can read it as easily as a fortune cookie. But that's only if 
you were open to the possibility that the plaintext might be there. 
Remember: exploit your opponent's mistakes. 

Quite coincidentally, just as Morris was delivering his speech, a 
movement was afoot to translate his points into action. An infor- 
mal, yet formidable, group of amateurs in the cryptanalysis game 
was forming and finding success in cracking code that supposedly 
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was vulnerabie only to the likes of the Fort Meade crowd. Dis- 
gusted at seeing watered-down versions of cryptography, this 
group set out to expose the pretenders. Their message: just be- 
cause it's crypto doesn't mean it's safe. Their work would create 
severe embarrassment for those promulgating security systems 
that were exposed as pitifully weak. The crackers' victims included 
two inighty institutions: the US government and Netscape Com- 
munications Corp. 

These self-described cypherpunks included students, research- 
ers, mathematicians, hackers, activists, and joyful troublemakers 
from around the world. Some of them became instant media stars: 
the researcher in France who used massive computer power to 
find a key to certain Netscape crypto, or the two UC Berkeley stu- 
dents who, with minimal computer power, discovered a mistake 
that shook loose a Netscape key. But, in truth, it would be an 
aggregate effort, powered by the pooled minds and computer 
resources of the Net. In the end, the Net would emerge as a star 
in its own right, ushering in a new era of collective code breaking. 


“It may roundly be asserted that human ingenuity 
cannot concoct a CIPNET which human IN genui ity 


cannot resolve.” 
Edgar Allan Poe 


In short, the cryptocracking fraternity had been thrown open 
to the rabble. These new code breakers are not interested in crime 
and espionage. but in making a political point and reaping great 
fun in the process. And so far, they're succeeding on both counts. 


Beating deadiine by 40 quadrillion years 
The story begins, sort of, with the RSA-129 challenge, an obscure 
code-breaking challenge made in 1977. Martin Gardner spelled it 
out in his famous Scientific American article, where the mainstream 
world first learned about the breakthrough in public key cryptog- 
raphy that would expand the technology of privacy to the masses. 
The estimabie Gardner began with a celebrated quote from 
Edgar Allan Poe: "It may roundly be asserted that human ingenuity 
cannot concoct a cipher which human ingenuity cannot resolve." 
Recent developments made that statement dead wrong, Gardner 
declared. The emergence of the RSA cryptosystem, which seemed 
to provide a simple way for everyone to keep secrets from all 
listeners - even those with unlimited time and resources - was an 
important part of Gardner's argument. The RSA system (which 
derives its name from its three inventors: Ron Rivest, Adi Shamir, 
and Leonard Adleman) was the first, and is still the dominant, form 
of exploiting the breakthrough in public key cryptography, which 
uses pairs of keys, rather than single keys, to scramble and decode 
messages when sending them over insecure channels. 


To prove the system's soundness, Gardner had asked the three 
inventors to devise a challenge. Rivest picked an RSA key of 
129 digits, encoded a message with it, and dared anyone to 
read it. Rivest, Shamir, and Adleman offered US$100 to anyone 
who decoded the message, and they didn't seem overly con- 
cerned about the money. After all, Rivest estimated that if some- 
one dedicated a supercomputer to breaking the code, it would 
take 40 quadrillion years. For those of you keeping score, that's a 
40 with 15 zeros following it. But even if you did not accept that 
time frame (Rivest now says it was a miscalculation), a much, 
much shorter time frame - a billion years, say, or a measly few mil- 
lion years - would ensure that anyone breathing today's air would 
be fossilized before the secret of the RSA-129 message would be 
revealed. That's just one reason Gardner believed the Poe quote 
was erroneous. 

Gardner finished his column with a Requiem for all the great 
code breakers throughout history. As codes have become strong- 
er, he wrote, "the talents of these experts have gradually become 


less useful." And now, with the RSA system, "these people are 
standing on trapdoors that are about to spring open and possibly 
drop them completely out of sight." 

Fifteen years later, public key encryption had spread into many 
security systems. RSA Data Security Inc., a company specializing in 
the RSA system, licenses to many big companies such as Lotus and 
Microsoft. But perhaps the most popular public key encryption 
program around is PGP - Pretty Good Privacy, Phil Zimmermann's 
freely distributed software that lets two people send e-mail to 
each other that they can read but eavesdroppers can't. 

Or can they? This was the question raised in 1992 by Derek 
Atkins, then a 21-year-old electrical engineering student at MIT. 
When Atkins first saw Zimmermann's program, he immediately 
recognized its importance and joined the impromptu, far-flung, 
and unpaid development team that works on new versions of the 
software. But as Atkins talked to friends about the program, he 
began to wonder what attacks might work against it. 

Robert Morris implied that there are two general ways to crack a 
cryptosystem. One is to explore the possibility that an unintended 
weakness will enable you to break the codes - akin to Morris's 
suggestion to look for plaintext. Expect people to make mistakes. 
The other method is to unleash a frontal assault on the crypto, 
applying more resources - both computational and intellectual — 
toward breaking the code than the system designers would have 
thought possible. Beware the frontal assault. 

Here's a good way to distinguish between the two: Let's say 
you've got a friend's ATM card and, purely for experimental pur- 
poses, you want to draw money out of the bank. But you don't 
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Damien Doligez, 
aresearcher in France, 
coordinated a few 
dozen networked 
computers to single- 
handedly crack some 
Netscape crypto. 
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have the personal identification number. In an attack focusing on 
mistakes, you try easily recognizable key combinations - those 

that spell out the name of your friend’s dog, or 

that form a simple number combination, such as 
1234. Maybe you get lucky and guess right. Your 
chances depend on the negligence of your friend. 
But a frontal assault, while more tedious and time- 
consuming, is more likely to succeed. First, you type 
in 0000. If that doesn't work, you try 0001. And you 
methodically count upward - searching what is 
known as the keyspace, or space of possible keys - 
until you hit the right PIN. 

As it turns out, something existed that could deliver 
both the computational and intellectual resources 
required to pull off a credible direct attack. To Atkins 
and his friends, that something was the Net. They sus- 
pected that by tapping into a previously unavailable 
resource - the thousands of computers accessible 


They Suspected that 
yy tapping into the 


through the Internet - they might make code-breaking history. 
They would regard the aggregate computing power of Internet 
users as a giant supercomputer, a kludged cousin to the ones that 
supposedly exist in Fort Meade's basement. So, Atkins and his 
colleagues - including Michael Graff at lowa State University and 
Paul Leyland of Oxford University - decided to try an attack based 
on dispersed resources and fanatical dedication. They also agreed 
that the most direct route to cracking PGP would be to employ a 
mathematical technique called factoring. 

What is factoring and why is it important? Well, the strength of 
PGP or other cryptosystems that use RSA public key cryptography, 
rests partly on certain mathematical principles. For reasons that 
your high school math teacher may know, it's very easy to multiply 
two big prime numbers to get a whomping huge number that 
might act as a key to encode and decipher text. But if you present 
that huge number to someone, it's damn difficult for him or her 
to figure out those two original prime numbers. Actually, "damn 
difficult" isn't nearly strong enough to convey how hard it is. 

But that difficulty is essential, because in the RSA system eaves- 
droppers can easily obtain the number that comes when the two 
primes are multiplied together. Yet to use that number to read 
stolen messages, it must be factored to yield the original primes. 

When the crackers considered a direct attack against PGP, how- 
ever, they realized that the numbers routinely used as keys were 
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so big that, even with the power of the Net, they could not be 
factored. Then Arjen Lenstra, a noted mathematician at Bellcore, 
pointed them to the RSA-129 challenge. Why not use the collective 
force of the Internet to attack RSA-129? So, 15 years after Rivest 
threw down the gauntlet with the challenge, Atkins and his 
colleagues joined forces with the Net to attempt to collect that 
$100 reward. What's more, the crackers figured they could do it 

in a matter of months. 

The first, and probably most important, thing Atkins and com- 
pany required was a good factoring algorithm, the mathematical 
technique used to narrow the possibilities of which two prime 
numbers might have combined to make that 129-digit composite. 
As it turns out, there had been some conceptual advances in this 
area since Gardner's column was published. Specifically, someone 
had devised the "double large prime multiple polynomial varia- 
tion of the quadratic sieve." Atkins says that this was a huge time- 
saver. The method involves searching for certain numbers known 
as unit vectors. After identifying the unit vectors, you can combine 
them to chart mathematical relations in a way that yields the two 
original primes. "One way of looking at it is that we were searching 
for 8 million needles in a haystack full of countless needles, and 
any of these needles is as good as any other,” says Atkins. "You're 
not looking for any particular needle - you just find enough 
of them and combine them in a special mathematical means to 


thousands of computers on the Internet - they might 
make COde-breaking history. 


actually factor the number." 

This technique was perfect 
for a distributed Internet attack, where hundreds of people could 
donate computer time to solve the problem. The crackers needed 
about half a million unit vectors, but not every possible one was 
needed to factor the number. "If you say you'll start searching 
from a certain location and then you fall off the Earth, it's not a 
problem," says Atkins. "If you don't turn in your needles, someone 
else will turn them in later on." 

By late summer 1993, Atkins and company had the software 
ready, and the team began recruiting volunteers for the unit vec- 
tor hunt. They sent calls out through mailing lists and newsgroups. 
Anyone who downloaded the software could play. Participants 
put the program on their machines, and when their computers 
had accumulated 25 "needles," they automatically sent the nee- 
dles to MIT. The response was terrific: more than 1,600 machines 
from all over the world worked on the problem. "We had every 
continent except Antarctica," Atkins says. Computers ranged from 
garden-variety PCs to Bellcore's 16,000-processor MasPar super- 
computer, one of the most powerful computers in the world. 

A standard measurement of computer power is a mips year, 
based on a million-instructions-per-second machine running for a 
solid year. From September 1993 to April 1994, the RSA-129 exper- 
iment used about 5,000 mips years. Then Atkins and the others 
guessed that they had enough unit vectors for the calculation. 
"Basically, what happens is you get all these needles and you put 
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them in a very sparse matrix,” says Atkins. “And you need a very 
powerful computer to take the matrix and squoosh it down.” 

Atkins sent a tape with 400 Mbytes worth of unit vectors via 
FedEx to Lenstra at Bellcore. Lenstra fed it to his machine, and for 
two days it squooshed. On April 26, 1994, roughly eight months 
after they started, Atkins posted the following message on the Net: 

We are happy to announce that RSA-129 = 
114381625757888867669235779976146612010218296 
72124236256256184293570693524573389783059712 
3563958705058989075147599290026879543541 = 
349052951084765094914784961990389813341776463 
8493387843990820577 * 327691329932667095 
988190834461413177642967992942539798288533 

Applying the key yielded the message that supposedly 
would not be read for 40 quadrillion years: "The magic words 
are squeamish ossifrage." 

To be fair, Rivest did not exactly pass out when he saw the magic 
words presented to him. For one thing, in the intervening years he 
had forgotten what the message said. And then, as new factoring 
algorithms emerged, he had come to accept the fact that one day 
he might have to write out a check for $100. (The successful crack- 
ers donated the money to the Free Software Foundation.) "It was 
probably accurate for the analysis of the fastest algorithm we 
knew about at the time, but technology was moving fast on the 
factoring frontier," Rivest says. 

But hold on here. The very idea of a factoring frontier throws 
some doubt on the security of the public key cryptosystem. Now, 
it's important to note that breaking RSA-129 does not mean that 
PGP in particular, or RSA encryption in general, is weak. An RSA 
key based on a 129-digit prime is only 425 bits long. Atkins later 
calculated that had his team attempted the same task, using the 
same factoring algorithm with the recommended RSA key of 1024 
bits, their computers would still be working on the problem - for 
a few million more years. 

Yet that degree of futility was once predicted for those attempt- 
ing to factor RSA-129. Is it possible that one day even newer factor- 
ing techniques might melt down even the fattest RSA keys? That's 
not taking into account the possibility of a dramatic advance 
in hardware, such as the development of quantum computers, 
machines that take advantage of subatomic physics to run much 
faster than our current models. (Think more like the difference 
between turtles and laser beams.) 

All that is speculation, though. The reality is that Derek Atkins 
and his colleagues took what seemed an invincible problem and, 
working informally with an ad hoc collection of computers, man- 
aged to crack it. "What we learned is that a bunch of amateurs can 
get together and do this," Atkins says. The breaking of RSA-129 
established a disturbing principle, albeit one embedded in Robert 
Morris's first bit of wisdom: Don't ever underestimate what a few 
good hackers can do with a good algorithm and a few thousand 
mips years. 


The cypherpunks key-cracking ring 

The next step in this strange form of participatory cryptanalysis 
began when Hal Finney made his challenge. A Santa Barbara, Cali- 
fornia, programmer and a participant in PGP development, 196» 
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The city of Pripyat lies emptied, SMS 
beneath the distant image of the $ 
Chernobyl nuclear power plant. p 
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Mechnology is the future. Everyone knows that. Or knew it. 
Certainly, everyone in what used to be the Soviet Union 
did. Schools, party leaders, and banners on every street 
corner proclaimed the promise of electrified, technolo- 


gized Communist bliss. Its much-sung harbingers included elec- _ 


tric light bulbs, tractors on every collective farm, but most of all, 
*the peaceful atom" - nuclear power. 

On April 26, 1986, the future ground to a halt. One of the Soviet 
nuclear-power reactors malfunctioned, blew apart, then burned 
in the single worst nuclear disaster in human history. Since that 
day, all of Europe has measured its health by its distance from 
Chernobyl. “The entire country is falling out Chernobyl-like;" a 
prominent Soviet writer recorded in his journal four months 
after the catastrophe. “Matter is disintegrating uncontrollably, 
and spiritual substance is dissipating.” He meant that no matter 
what the authorities did to stem the leaks of radiation and infor- 
mation, the country grew sick with the devastating news strip- 
ping it of its faith and its future. 

The man who brings me into the disaster area, a youthful 
police major who oversees the region's security, is angry, like a 
man whose faith has been ripped away. *The peaceful atom 
wipes towns off the face of the earth,” he growls, stopping the 
car on a burned-out patch. *Make sure you write about that." 

He has brought me to the area immediately surrounding the 
reactor. It's the “Estrangement Zone”: an area supposed to be 
dead, deserted, a vast memorial to the catastrophe. But the land 
refuses to lie in silent testimony. Instead, it has become a haven 
for all those whose future has been taken away - by the Cher- 
nobyl disaster or by war, age, illness, or their own demons. 

People started trickling back almost as soon as they were evac- 
uated. One old woman stayed with friends at the border of the 
zone and snuck in every day for a year to tend to her garden; 
the soldiers guarding the zone finally let her move back to stay. 
Slowly the area started to come to life - a new and different life, 
a life conscious of its opposite, a life of refugees and survivors. 
Alongside villagers returning to their homes came new people 
fleeing death or cruelty or uncertainty. They have run from civi- 
lization to a place where civilization has fled. Most of them will 
tell you they lead futureless lives; tomorrow - the day after radia- 
tion - is thousands of years away, which, in human terms, is nev- 
er. But these are people who don’t need a future so much as they 
need a present that's better than the past. Confined in time and 
space, they are remaking life in the absence of the beliefs and 


Masha Gessen (mgessen@glas.apc.org) is a journalist based in 
Moscow. She wrote *Balkans Online? in Wired 3.11. 
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conveniences that might prop it up. Their rewards are the barren 
freedom that follows disaster and the eerie peace left in the wake 
of the peaceful atom. : 


he Chernobyl nuclear-power plant sits right by the bor- 
der of Ukraine and Belarus, two former Soviet republics. 
After the explosion, radioactive particles covered the 
immediate area; winds carried radiation clouds to more 
distant parts in Ukraine, Belarus, Russia, the Baltics, and other 
parts of Europe. The worst of it fell on Belarus, one of the 
smallest and poorest of the former republics. Of its total area 
of 80,200 square miles, almost 10,000 square miles (about the 
size of Maryland) have been contaminated. In the Gomel region 
in southern Belarus, which includes the area just around the 
reactor, approximately 800 square miles (nearly the size of 
Rhode Island) have been turned into what officials call simply 
the Zone. 

The year following the disaster, officials moved people out of 
212 villages to apartments in *clean" parts of Belarus. Then, in 
1990, they suddenly discovered.a radiation “stain” almost 100 
miles north of the reactor, and another 46 villages were evac- 
uated. Altogether, according to the Belarus Ministry of Internal 
Affairs, 15,804 families - 57,251 people - left their homes behind. 

That left 14,925 homes abandoned. Mostly, these were wooden 
village houses built tens or hundreds of years ago. They did not 
look dangerous - not like the reactor. They looked like lived-in 
homes with windows low to the ground, fruit trees growing up 
around them, picket fences out front, and elaborate roofed gates 
traditional to the area. They did not look left - no boarded-up 
windows or double-locked gates or fruit trees wrapped for the : 
winter - they looked forgotten. 

Something had to be done with these vacated towns. At first, 
teams of police and relief workers, sent here from all over the 
Soviet Union, tried to hide every remnant of life gone awry: they 
buried thousands of head of cattle, two trains full of contäminat- 
ed meat, equipment, vehicles, whole villages. The reactor itself. 
was encased in a white concrete housing known as “the sarcoph- 
agus." Relief teams raced looters who snuck in to steal people's 
abandoned belongings and use materials from houses to build 
radioactive structures elsewhere. At first, workers erected sign- 
posts or crosses to mark the spots where homes had vanished, 
now dismantled and hidden underground. Then they stopped. 
The unmarked burial sites today are overgrown with grass 5 feet 
high; only fruit trees linked in circles around empty patches 
indicate there were houses there once. 

Then the relief teams stopped burying altogether: they ran out 
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of money or energy or, perhaps, faith, because the line between 
life and death - the buryable and the unburyable - grew fuzzy. 
Those who were doing the digging started dying and had to be 
buried along with their tools, while the land they were covering 
up started itself coming to life. Authorities put up a ring of 
barbed wire around the reactor, placed 15 checkpoints along the 
borders of the Zone, and left the place to invent its own life on 
the ruins. 


couple in their 50s, their son, and his wife and year-old 

daughter live in the village of Bartolomeyevka in the 

house where they have always lived - dark, wooden, and 

filled with the smell of burning wood and dried apples. 
Cows have staked out the house across the street; they probably 
like it for its large dark-red gate and comfortable, well-worn 
yard. One of the cows likes to lie by the gate, with its enormous 
black-and-white head draped over the threshold. A rusty-colored 
chicken leans over to peck flies out of the cow's ears. A reddish- 
brown horse is just going out for a walk when my photographer 
friend and I arrive. The horse acknowledges our presence (or 
maybe the presence of flies) with a wave of his luxurious tail and 
wanders off down the street. The dogs - small, nameless, bow- 
legged specimens of indeterminate heritage - are catching some 
rays on the pavement: cars don't come down this country road 
more than once a week, thanks to the police checkpoints. 

In 1990, after the stain was discovered, interior ministry sol- 
diers came to take an inventory of Bartolomeyevka and the 
neighboring villages, painting numbers on every house and 
every shed on every street, canceling out civilization's street 
addresses. Police came to dig up lampposts, disconnecting elec- . 
trical, radio, and television cables. Then 6,200 people left for 
new city apartments, and only a handful of mostly old people - 
none in some villages, half a dozen in others - refused to move. 
The elders in this house - they introduce themselves only as 
Baba Anya (Grandma Anya) and Ded Ivan (Grandpa Ivan) - saw 
their son, Sasha, a tractor driver, leave with his wife for the small 
city of Svetlogorsk only to return about a year later, after the 
young people were laid off from their jobs. 

Now life is simple, simpler even than it ever was - which is not 
to say that it's easy. Baba and Ded reinvent living off the land: 
they grow potatoes and squash, wheat and rye, apples and even 
grapes. They sometimes hitch a ride to the nearest populated 
town, about 15 kilometers away, to get bread; for the most part, 
though, they use a flail - a length of heavy chain tied to a stick for 
threshing - and make their own. Before the accident, bread was 
baked at factories and sold at stores. But in a time long ago, 


before mills, and certainly before motors, peasants used to lay 
ripe wheat out on a piece of hard, compressed soil and beat it 
with a flail to separate the grain from the chaff. Now, Baba and 
Ded have discovered, blacktop pavement makes a better surface. 
Sasha and friends who come from their new “clean” towns all 
over Belarus go fishing in a nearby river, though fish, according 
to scientists studying the area, collect the greatest amount of 
radiation, along with mushrooms and blueberries. Their boots 

- a motley collection of about 20 misshapen pairs - dry on the 
fence of the cows' house. 

In the city, life is impossible, Baba and Ded know: just ask 
their son, or any of the friends who've moved and now complain 
of misery. But here life is simple, if hard. The supposed harm - 
radiation - has no look or taste or smell, while the benefits - the 
fruits of familiar labor - look and taste and smell like plenitude. 
To me, the vegetables even seem bigger and more colorful than 
elsewhere, just as the sun here seems brighter and the air drier, 
though all that, probably, is an illusion, spawned by fear and the 
absence of people. : 

“Here, take some apples,” Baba Anya offers, in keeping with 
the local tradition of giving gifts to guests. My friend and I 
demur, but Baba forms a catch with the bottom of her apron 
and frantically fills it with apples and grapes. ^They came and 
checked, and the apples are clean;" she says. We back up into 
the house in a panic. “Thank you, but we're afraid,’ my friend 
musters even as Baba Anya fills his camera bag with fruit. Only 
after we had disposed of the gifts do I learn that, for some reason, 
apples in the Zone do keep coming up radiation-free. No one 
knows why. 

“Look,” Baba Anya says, standing on a piece of wooden plank- 
ing to show me the luxuriously colorful garden extending for 
more than 100 yards behind the house. “Everything grows in 
radiation,’ she exclaims, her worn angular face suddenly ani- 
mated. “Pumpkins and beets and potatoes and wheat and apples 
and grapes. Everything grows and blooms in radiation.” 


f Ded Ivan and Baba Anya's preference for an off-the-land 

lifestyle is instinctive and heartfelt, former mathematics 

teacher Arkady Nabokin's is highly rational and meticulously 

articulated. Nabokin lives in a neighboring village, where 
only two homes at either end of one street are occupied; between 
them, about 20 houses are silently sinking into the ground. 
Nabokin, an 84-year-old widower, explains his philosophy of life 
and work as he shepherds his 50 cows. 

Why would one man need 50 cows? “I am conducting a study,” 

Nabokin explains importantly. “I am researching the prob- 204» 
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Wired: You got a round-trip ticket to the world of digi- 
tal media. Now that the trip's over, l'm guessing you're 
glad to be going home. 

Isaacson: l'm not getting away from new media. Time 
has got to be on the forefront of the digital revolution. 
Your Kissinger book shows a lot of personal style; it's 
written with a strong voice and a sharp point of view. 
But even some of Time’s writers have said the magazine 
muddies their point of view, kills opinions, and panders 
to the lowest common denominator. Lack of opinion 
and pandering do not win in the digital age. Do you aim 
to tackle these problems as managing editor? 

Time has to be a sharply intelligent magazine, with 
analysis and opinions based on common sense, not 
political prejudices. I’m in the process of hiring writers 


At a time when scores of top journ- 
alists are bailing out of traditional 
media and leaping on the digital 
train, Walter Isaacson is one of the 
few who can say, "Been there, done 
that." A Rhodes scholar, Isaacson 
established a career in newspapers 
before joining Time magazine in 
1978, where he worked his way up 
to assistant managing editor. His 
well-received 1992 book Kissinger: 

A Biography was adapted for a cable- 
TV movie. In 1993, he left Time to 
become editor of Time Warner's New 
Media business. That didn't last 
long. We caught up with Isaacson on 
his final Friday afternoon way up on 
the executive's floor of the Time & 
Life building in New York. He was 
tossing out papers and other left- 
overs from his two-year New Media 
stint. Come Monday morning, he was 
to report 10 floors below as Time's 
new managing editor. 


who have sharp voices and editors 
who know how to encourage analy- 
sis. Avoiding the muddle of group 
journalism is also a challenge. And 
it’s going to be a high priority. Pm 
eliminating a layer of editing. Most 
front-of-the-book news stories will 
now have just one editor. 

As a journalist, how do you view the 
fact that Time Warner may be get- 
ting too big to be understood? 

Now that l've moved to Time, I view 
Time Warner as a news story that 
Pm going to cover, not as a company 
I speak for. Time covered the Turner 
deal in a cold and sharp way. And its 
coverage of the Warner Music rap 
lyrics controversy was tough as well. 
Is there a danger that Time Warner 
will treat you as just another busi- 
ness? Are you wary of media con- 
centration in your own back yard? 
All media are becoming more 
diverse; and the Net assures that 
concentration is the least of all wor- 
ries. There is no monopoly on voice. 


And we at Time are very well shielded from interfer- 
ence from the business side of the company. Time is 
very healthy economically and journalistically. 

What did you think of Time's coverage of the "porn 
on the Net" issue, where the magazine based a rather 
sensational cover story on an erroneous study? 

The method of the study was flawed and should have 
been put into better perspective. 

What is the role of a general-interest weekly in a coun- 
try glutted with news - one that will soon have up to 
four 24-hour cable news channels? 


Evan I. Schwartz (evan@cis.compuserve.com) is a 
Boston-based contributing writer for Wired. He wrote 
“Advertising Webonomics 101” in Wired 4.02. 
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When Henry Luce invented the news magazine, his 
prospectus said: ^At a time when people are being bom- 
barded daily with more and more headlines and more 
and more information, they are, ironically, becoming 
less informed." That's even more true in the digital age. 
When you're swamped with information and you have 
1,000 different sources for each piece of data, you look 
to certain brand names and a certain type of journal- 
ism you trust to make sense of it, to be your intelligent 
agent, to sort it out. 

What was the original vision behind Pathfinder, and is 
it succeeding? 

Pathfinder began as an umbrella for a variety of Web 
services we wanted to create. In the end, what we have 
is just like what's in any of the popular online services: 
a great package of material put together in a coherent 
way, with old and new brand names. The big difference 
is that it happens to be on the Web rather than on some 
proprietary technology. 

With 60 to 70 employees, is Pathfinder's cost structure 
too cumbersome for a start-up? Will there be a break- 
even point any time soon? 

It's easy to see how these services will make money. 
Already, there are lots of advertising dollars. But I 
believe we not only can but should create premium ser- 
vices that users will pay to use. If you are not creating a 
product users value, then you're not creating any value. 
Let's talk about Time Warner's interactive TV service in 
Orlando. | went down there (see "People Are Supposed 
to Pay for This Stuff?" Wired, 3.07) and concluded that 
people don't really want to interact with their TV in a 
meaningful way. 

We're a content company at heart. It doesn't matter to 
me if the content is used on a TV, a PC, a toaster oven, 
or a personal digital assistant. 

Why did you take the New Media job in the first place? 
The digital revolution offers the most exciting chall- 
enge to journalism since the invention of television. 
Because since then, everything has been broadcast. 
Now it's no longer mass media; it's personal. 

What specifically are you doing to make sure that 

Time leads this digital revolution in journalism? 

You'll see Time working on new projects that will pro- 
vide daily, up-to-the-minute journalism using the Net 
as a mechanism. On Pathfinder and in the news area 
on CompuServe, it won't be just the magazine dumped 
online every Sunday night. You'll see Time Daily use 
wire feeds and news analysis from our reporters. We're 
hiring additional people to do that. 

Isn't it true that paper, to journalists, is more presti- 
gious than bits? 

Online journalism is in its infancy. We started doing 

it at Time Warner three years ago. We started printing 
the magazine 73 years ago. I assume it won't take 
another 70 years for digital journalism to have the 
same impact. m m m 
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H umbleweeds 
cleared" reads the 
sign by the side 


of the road, a fair indi- 
cation of the nature of 
local enterprise. This 

is the desert east of 
Palmdale, California, 
center of the US high- 
tech aerospace industry. 
From the scruffy land- 
scape rise sheer metal 
buildings housing secret 
aircraft. To the north 

is Edwards Air Force 
Base and nearby, Air 
Force Plant 42, where 
Northrop hatched the 
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B-2 bomber. A few hun- 
dred yards away is Lock- 
heed Skunk Works, 
birthplace of the F-117 
stealth fighter. 

But now I’m driving 
past old ranches with 
corrals jury-rigged from 
wire and discarded 
doors, beneath a sky as 
wide as the plain, look- 
ing for a very different 
kind of airplane. 

Then, from a long way 
off, | see it: a tiny white 
fleck that comes closer, 
turning into what looks 
like a giant white paper 


airplane, with wing tabs 
turned down, wheeling 
over the small airfield 
set amid greenery and 
desert. But the strangest 
thing is its nose: it has 
no cockpit, no windows. 
It looks blind, and I think 
of a blind cave salaman- 
der, but with wings. 
There are no windows 
in this airplane because 
there is no pilot. This is 
the Predator, the most 
recent "unmanned aerial 
vehicle" to fly for the 
US military, being tested 
at the desert airstrip of 
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General Atomics Inc., 
Predator's builder, in El 
Mirage, California. 
Planes without pilots 
may be the right stuff of 
the future - a new, digi- 
tal air force. For a long 
time, we didn't even 
have good names for 
these things. Once, they 
were dismissively called 
drones, then remotely 
piloted vehicles; current- 
ly, the term of choice is 


Phil Patton (pattonp 
@pipeline.com) is a regu- 
lar contributor to Wired. 
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General Atomics’s Predator 
can fly 2,000 miles per flight 
and spend days in the air - 
with no pilot inside. 


DarkStar (at bottom), which 
can survey 16,000 square 
miles remotely, is being 
developed at Lockheed's 
Advanced Development 
facility (below). 


unmanned aerial vehicle 
- UAV. But a new genera- 
tion of these machines 

is arriving, relying on 
advances in electronics 
and computing, minia- 
turized sensors and cam- 
eras, and digital relay 
systems. 

Ranging in wingspan 
from a few feet to 150 
feet, UAVs are no longer 
the glorified model air- 
planes of the past. They 
have sleek, radar-elud- 
ing designs rendered in 
carbon composite. Some 
have great, sweeping 
wings and thin, birdlike 
fuselages. Others are 
shaped like manta rays 
or sea skates. The advent 
of massive, Cray-level 
computing power for 
optimizing the design 
and of dramatically 
smaller computers for 
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controlling the flight of 
these naturally unstable 
air frames has spurred a 
revolution in robot craft: 
software development 
has pushed close to pilot 
“wetware” — brainpower. 
And new sensors such 

as synthetic aperture 
radar give the spy ver- 
sions of such planes 
better “eyes.” 

The most sophisticat- 
ed of these machines are 
self-contained, requiring 
less and less control 
from the ground, their 
flight plans written in 
ROM and overridden 
only in exceptional cir- 
cumstances. Others are 
flown by a ground-based 
joystick, like a plane in 
an arcade game, with 
feedback from onboard 
radar and video. Like a 
"real" pilot, the operator 


of a UAV may have to 
deal with air-traffic 
controllers, but he or 
she will sit in a trailer 
or a hangar, plotting a 
mission in advance or 
responding to video 
images transmitted from 
hundreds of miles away. 
The Predator is direct- 
ed by a joystick mech- 
anism, and many of its 
best pilots, including 
several women, are 
those who have flown 
helicopters. For Pioneer 
and Hunter, two simple 
short-range UAVs, there 
are two "drivers." An 
"external" operator 
stands beside the run- 
way, like the handler of a 
model airplane, to get 
the craft airborne and on 
its way. Then the "inter- 
nal" pilot - with a game- 
like joystick (plus pedals, 


WIRED MARCH 1996 


As early as the 1970s, the 
Air Force was experiment- 
ing with UAVs such as the 
D-21 drone, which was 
dispatched to spy over 
China but failed. 


in the Predator) and a 
video screen tied to a 
camera on the UAV - 
takes over for the dura- 
tion of the mission and 
returns the craft to the 
general area of the 
recovery zone. (Some 
UAVs are retrieved in 
nets rather than by con- 
ventional landing on 
runways.) Other versions 
are programmed to roll 
out of the hangar, take 
off, fly their mission, 
land, and return to the 
hangar without human 
intervention, though 
they can be rerouted in 
midcourse. The interface 
for these UAVs is far less 
direct than Pioneer's: 
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it is a series of maps and 
graphs of waypoints, 
modified by mouse and 
keyboard. 

All of these unmanned 
vehicles are spy planes, 
though in the future 
they may also be fight- 
ers. Hovering high 
above unfriendly coun- 
tries, today’s UAVs can 
relay video, radar, or 
infrared images via 
satellite to distant 
ground stations, watch- 
ing for anything that 
moves and taking over 
the role of manned 
reconnaissance. The 
Predator, for instance, 
can fly more than 2,000 
miles round-trip and 


spend up to two days 

in the air, where it is vir- 
tually invisible to the 
human eye and hard for 
radar to spot. The craft 
is shaped so that despite 
a 50-foot wingspan, it 
shows up as a radar “sig- 
nature” of only 1 square 
meter. 

A few weeks before | 
saw them at El Mirage, 
Predators had shown off 
in a Scud-spotting exer- 
cise as part of Roving 
Sands - the military's 
largest field exercise of 
the year - flying 25 
flights in 26 days, high 
above the simulated 
battlefield. A couple of 
days after my visit, four 


Teledyne's Tier Il Plus, with 
a 116-foot wingspan and 
weighing about 20,000 
pounds, is built to conduct 
reconnaissance missions 
at 65,000 feet. 


Predators were report- 
edly on their way to the 
former Yugoslavia to 
conduct nearly round- 
the-clock observation of 
forces on the ground. 
Built by General Atom- 
ics, a company whose 
primary business lies in 
the area of nuclear ener- 
gy but which is increas- 
ingly focusing on UAVs 
as a technology of the 
future, the Predator 
used to beam its infor- 
mation to a chase air- 
craft or ground station 
but now relays signals 
via satellite. 

Since the fall of 1994, 
the US Army has been 
testing the Predator and 


Lockheed promises that 
the DarkStar, with its 
69-foot wingspan, will 
detect enemy missile 
systems and assess bomb 
damage - in real time. 


training its pilots at Fort 
Huachuca, Arizona, 
south of Tucson near the 
Mexican border - not far 
from where airplanes 
themselves were used 

in war one of the first 
times, for the excursion 
against Pancho Villa in 
1916. The plane’s initial 
wartime role was recon- 
naissance, and few at 
that time anticipated it 
would be useful for 
more. But it was soon 
clear that military air- 
craft would take on more 
aggressive service, and 
many today are just as 
certain that one day 
UAVs will move beyond 
recon to act as fighters. 
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But will unmanned 
aircraft ever be able to 
maneuver with the agil- 
ity of a fighter? The evi- 
dence is convincing. 

Already, encounters 
between fighters and 
the missiles that seek to 
kill them match machine 
against man, and Air 
Force officials, accord- 
ing to recent accounts 
in Aviation Week & 
Space Technology, have 
become concerned 
about an air-to-air mis- 
sile gap. There's a need, 
some argue, for cheap, 
smart missiles that 
can use radar and infra- 
red seekers to respond 
rapidly to evasive 
maneuvers. With the 
current track of develop- 
ment, some generals 
fear, a US$200,000 mis- 
sile will soon make a $20 
million fighter aircraft 
obsolete. 

Similarly, UAVs can 
develop faster and drop 
in cost more readily than 
fighters. Already, the 
names of these craft — 
Hunter, Raptor, Talon, 
and Predator - hint at 
an aspiration to be real 
combat planes, and 
some think it's quite 
likely that by the middle 
of the next century they 
will take over the role of 
the fighter pilot. The 
joystick in the cockpit 
may be replaced by one 


on the desktop, and Top 
Gun may be replaced by 
Captain Nolo - tradition- 
al Air Force lingo for 

“no live operator." Even 
remote driver Captain 
Nolo is on course to van- 
ish: more sophisticated 
sensors and onboard 
computing power could 
make future remotely 
piloted vehicles entirely 
autonomous in dog- 
fights. Controlling such 
craft would no longer 
be like playing a video- 
game; the plane would 
be like the videogame 
itself, with wings 
strapped on. 


Out in Palmdale, as | 
watch the Predator land, 
a pickup truck emerges 
from a hangar and 
heads toward me. There 
is no law against look- 
ing, but I still think it 
wise to hop into my car 
and head off. | grew up 
in the '60s, after all, and 
government agencies 
have always made me 
uneasy. Glancing ner- 
vously in my rearview 
mirror, | take the road 
back west, past Black- 
bird Air Park, a strip of 
grass near the Lockheed 
Skunk Works where 
examples of its proud- 
est achievements are 
parked: the A-12 and 
SR-71 Blackbird aircraft. 
Along with the U-2, 


these planes made Lock- 
heed - now Lockheed 
Martin, which recently 
announced the acquisi- 
tion of Loral Corp., in 
this age of military con- 
tractor consolidation - 
the company the CIA 
and the Pentagon 
turned to most often for 
their eyes in the skies. 
But beside the long, 
sleek black shapes of 
those planes sits anoth- 
er, often overlooked 
craft, a curious drone 
called the D-21. This 
pilotless plane was 
dropped first from a 
Blackbird and later from 
beneath the wing of a 
B-52 to overfly China in 
the early '70s, observing 
nuclear testing facilities 
and troop movements. 
But it didn't work well — 
one crew member died 
trying to launch the 
thing - and, in a sense, 
the D-21 was an idea 
ahead of its time. 

Up ahead loom the 
huge gray and blue 
buildings of the Skunk 
Works. As neatly 
groomed and carefully 
patrolled as any Holly- 
wood set could ask for, 
this is the high holy of 
American aviation. 

| have come to watch 
the unveiling of Dark- 
Star, the Pentagon's 
newest UAV, soon to 


begin flighttesting 210» 


Hsu 


UAVs draw from stealth 
technology used in 
planes like the F-117 
fighter-bomber, which 
sneaked past Iraqi 
radar to bomb Baghdad 
in the early hours of 
the Persian Gulf War. 


Proponents of UAVs 
argue that their new 
pilotless vehicles can 
replace spy planes 

like the early SR-71 
Blackbird, developed 
in the ‘60s at Lockheed 
Skunk Works. 
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One-on-One with 
One-to-One's 
Martha Rogers 


She co-wrote the book that's 
revolutionizing marketing in the '90s. 
By David Weinberger 


PHOTO: JILL GREENBERG 


Wired: The central concept of your book is that mass 
manufacturing, mass marketing, and mass communi- 
cations are giving way to one-to-one relationships. 
How does this change the way businesses behave? 
Rogers: Traditional mass marketers develop a product 
and then try to find customers for that product. They 
aim for maximum share of market. But now, with the 
rapidly declining cost and increasing power of infor- 
mation processing, companies are able to remember 
every detail of each relationship with each customer. 
Thus, they are able to offer tailored communications, 
personalized service, and mass-customized products. 
Doesn't this threaten the consumer's right to - or sense 
of - privacy? 

Good one-to-one marketers will become jealous guard- 
ians of their customers’ privacy. Unlike mass marketers 
who see the value of a name only as part of a list that 
can be sold, a one-to-one marketer understands that 
the most valuable thing he or she can produce is a cus- 
tomer and information about that customer - and 
therefore he or she won't sell that information to any- 
body, no matter how tempting the price. 

On the other hand, wouldn't it be in your interest as a 
consumer for the company to spread the word to other 
vendors, so you can have targeted offers from a variety 
of companies in the marketplace? 


If the company doesn't have what I need, it can scout 


among other companies and, without ever giving away 
my name and address, find what's there and sell it to me. 
Then why should a company even have its own line 

of goods? 

Maybe it won't. Cataloguers don't now. But we also see 
a major business opportunity for what we call “learn- 
ing brokers" or “information intermediaries." A learn- 
ing broker acts as a matchmaker between a customer 
and the marketers that customer may want to do busi- 
ness with - but never gives out the customer's identity. 
The successful brokers will be the ones who never 
betray their customers' trust. 

Commercial interests with all this personal data? Why 
do I find this scary? 

Because the way most companies get this information 
now is by buying it from other companies, without 
your knowledge or consent. That’s a violation of trust. 
In one-to-one marketing, not only isn’t personal infor- 
mation passed around, companies are willing to pay 
the customer for it, in the form of discounts or rebates. 
Won't this appeal mostly to the poor? People will sell 
their personal information the way they sell their 
blood today. 

Not just the poor. It appeals to those who are busy and 
want to waste less time looking at offers for things they 
don't care about. 


So who will our learning brokers be? Mom-and-pop 


enterprises? 


Probably not. The ones who can do it first and best 

are the ones who have huge channels of information 
plugged into you already. For example, your bank, tele- 
phone company, cable television company, credit card 


companies - 
You're scaring me! 


Only because you're thinking in the old-fashioned way 
that they're adversaries. A company that wants to 


become a learning broker has to 
understand how to be a collabora- 
tor. Besides, haven't you been to 

a store where they say, “Hi, David, 
how did you like that jacket you 
bought three months ago? Here 

are some coordinating pants you'll 
probably love." That's one-to-one 
marketing. It's very rewarding to 
be treated that way. 

So, as commercial interests know 
more and more, we'll be able to tell 
less and less when someone is sin- 
cere. Isn't one-to-one marketing 
taking the sin out of insincerity? 
Simply put, the more I know about 
you, the more I’m able to meet your 
needs - better than someone who 
doesn't know you. Ultimately, if I 
do it right, it’s a great advantage 

to both of us. 

OK, so along comes the Internet, a 
new infrastructure ideally suited to 
delivering personalized marketing 
messages. But Net culture is dead 
set against it - there's no greater 
sin than spamming. Instead we're 
seeing billboard advertising - the 
epitome of mass marketing - being 
erected at popular sites. 

These are sites whose authors 
haven't yet escaped the mass-mar- 
keting mind-set. Internet advertis- 
ing is going to turn interactive and 
is going to be more like door-to- 
door selling than mass-market 


In 1990, Martha Rogers, a marketing 
professor at Bowling Green State 
University in Ohio, was becoming 
less and less comfortable teaching 
the principles of mass marketing. 
When she met Don Peppers - then 
an executive at multinational adver- 
tising agency Lintas:USA - she felt 
she'd found a kindred soul. They 
recognized that technology would 
mandate a new approach to busi- 
ness, and together wrote The One to 
One Future: Building Relationships 
One Customer at a Time (Doubleday, 
1993), based on the idea that as 
technology makes it affordable to 
track each customer, marketing 
shifts from finding customers for 
products to finding products for 
customers. In the one-to-one future, 
a company uses new technology to 
gather information about, and to 
communicate directly with, individ- 
uals to form a commercial bond. 
The book, now in 11 languages, 
became a bestseller and is influenc- 
ing the way companies work. Rog- 
ers, along with Peppers and their 
partner Bob Dorf, continues to evan- 
gelize for her vision through mark- 
eting 1:1 Inc., based in Stamford, 
Connecticut, while still on the facul- 
ty at Bowling Green. She spoke with 
Wired contributor David Weinberger. 


advertising. When you go door-to-door, you have to 
strike an explicit bargain with each customer you visit 
- *Let me in and here's what you'll get." 

The Internet is a perfect setting for learning brokers 


David Weinberger (self@evident.com) works in market- 
ing anli is vice president at Open Text Corporation. 


* 
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who allow messages to be delivered only to those who 
have expressed interest in them. This changes the bal- 
ance of power for marketing - sort of like handing the 
rifle to the deer for a change. The learning broker is 
establishing a close, lifelong relationship that’s repre- 
senting your interests to other companies. m m m 
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It's not the browser, 


it's not the financing - 


Netscape's real strength 


is CEO Jim Barksdale, 
the former head of 
Federal Express and 
McCaw Cellular who 
knows what it takes to 
turn long-shot technol- 
ogy start-ups into big, 


successful companies. 


By Esther Dyson 


ny good skiing or 

bicycling instructor 

will immediately tell 

you that the first trick 
of the sport is to lose control. 
The second is to understand 
(in your gut) that the faster 
you go, the easier it is to keep 
balance as you encounter 
small obstacles. Big obstacles, 
well. 

Netscape chief executive Jim 
Barksdale knows this intuitive- 
ly. The company he runs is 
moving at breakneck speed, 
but if it slowed down it would 
get stuck in the mud. Although 
he's little known in the com- 
puter community, he's not new 
to fast growth (he started his 
career as an IBM salesman). 


I first met him in the late '70s 
when he was running opera- 
tions at Federal Express, a 
company that was creating a 
new market and a new busi- 
ness model. Under Barksdale 
and Fred Smith, the company's 
founder and chair, FedEx 
bewildered the slower-moving 
freight forwarders and the US 
Postal Service, which felt that 
a day or two was soon enough. 
Moreover, Federal Express 
used its computers not just to 
run its business of next-day 
delivery better, but to change 
the service offered: With the 
post office (especially) and 
with UPS, you felt you were 
dropping your package into a 
black hole, and it might or 
might not turn up at the other 
end. With FedEx, you could 
call and find out exactly where 
your package was, who had 
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signed for it, and so forth. 
Each package had an individ- 
ual identity. (Now, you can 

get the same information from 
FedEx's Web site.) 

At Federal Express, Barks- 
dale helped move the prop- 
osition from a few days to 
overnight; at Netscape, he's 
moving the product cycle from 
months or years to continuous 
- always new, but never fin- 
ished. Periodic formal releases 
of software give way to a sort 
of fuzzy continuum of improve- 
ments and fixes that keeps 
competitors off-guard. Perhaps 
the biggest issue in the long 
run is how customers will 
react. The ones who actually 
participate love it - but what 


of the rest of us, who want our 
cakes fully baked? Will Micro- 
soft rule the establishment, 
while Netscape continues to 
try to stake out new turf? And 
if so, how can the company 
expect to make money? 

Few people can resist men- 
tioning Netscape without also 
scoffing at its stratospheric 
stock price. Certainly, Net- 
scape is overpriced in the sense 
that it's benefiting from the 
overall Internet hype among 
people who have little under- 
standing of what it's all about. 
(The word net alone is worth 
10 times revenues as long as 
you don't have any earnings.) 
On the other hand, few people 
are aware of Netscape's real 
secret weapon - Jim Barks- 
dale. In a world where every- 
one glibly says, “Our greatest 
asset is our people,” the single 


usn 


greatest asset is someone 
who knows how to manage 
people. 

During the weeks in which 
this article was being pre- 
pared, Netscape abandoned 
its previously neutral (or at 
least unpublicized) policy 
with respect to encryption and 
the government's would-be 
restrictions on it. In the end, 
Barksdale based the policy 
not just on his conscience and 
not on expedience, but on his 
own employees' vigorous opin- 
ions. The whole issue blew 
up when founder and chair 
Jim Clark seemed to make a 
statement supporting the gov- 
ernment’s key escrow policy - 
contrary to most employees’ 


passionate support for free 
development, free speech, free 
code. Within days, the compa- 
ny quickly “clarified” its policy, 
rejecting the government's key 
escrow proposal and export 
restrictions - as you'll read 
below. 

Overall, that's the Netscape 
way. It's OK to make mistakes, 
but never make the same mis- 
take twice. The company is 
part of the new model, where 
a business exists in the minds 
of its employees and its cus- 
tomers - not just its managers 
or its stockholders. The pro- 
prietary edge is not what you 
own, but what you do. 


Esther Dyson (edyson@eff.org), 
president of New York-based 
EDventure Holdings, is editor 
of Release 1.0 and chair of the 
Electronic Frontier Foundation. 
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CROWN OF CREATION 


Across the void of 7,000 light- 
years, the culmination of a 
6 trillion-mile-long intersteller 
hydrogen cloud in the Eagle 
Nebula suddenly is revealed, 
an ancient emissary of 
creation. One of a series of 
images photographed and 
relayed to Earth by the Hubble 
Space Telescope, it reflects a 
protostar system - aptly called 
an "EGG," for evaporating 
gaseous globule - hatching 
from its mother cloud. Perhaps 
itis the knowledge that each 
of the glowing gems is a star 
being born, coupled with the 
sense of a new "territory" 
being unveiled, that makes 
the photo's impact so strong. 
Jeff Hester, the Arizona State 
University professor whose 
research project generated 
the pictures, likens them to 
the first photos of Yosemite 
and the Grand Canyon sent 
back from the American West 
in the mid-19th century. 
"People didn't understand the 
geology," he says, "but they 
knew immediately that the 
photos revealed an important 
new part of the natural world." 
Perhaps more than that, the 
"images call us back to some- 
thing teleological. It's as if, 
after centuries of increasing 
alienation from religion, sci- 
ence has exposed an image 
of cosmic conception as pow- 
erful as the creation myths 
celebrated by the great faiths. 
- Richard Rapaport 


Richard Rapaport can be 
reached at rjrap@aol.com. 


Why Our Delegates 


| he Forum at Americas | 
TELECOM 96 is different. 
Its a unique opportunity to share a 


vision of the regional telecommu- 


nications future with key ) 


L. 


from government, industi 


the investment community — its 


the kind of high-level opportunity that delegates don't delegate. 


The challenge of meeting demand for services in Central and 


Don't Delegate 


The Strategies Summit will exam- 
ine the policy, regulatory, finance 
and trade issues involved. 

The Technology Summit will con- 
sider the advances in hardware, 
software and networking which 


can help the region leap forward. 


The people who count will be talking, listening and making 


decisions at the ITU’s prestigious Americas TELECOM 96 Exhibi- 


SAATCHI & SAATCHI SWITZERLAND 


South America is reflected in the Forum theme: Telecommuni- tion and Forum. 


cations and Sustainable Development — from Potential to Growth. Join them in Rio. 


ASM- E R ICA S 
EEE EE 
Rio de Janeiro, June 10-15 
The next stop 
— 
ORGANIZED BY 
THE INTERNATIONAL TELECOMMUNICATION UNION 


Americas TELECOM 96, International Telecommunication Union, Place des Nations, CH-1211 Geneva 20, Switzerland, Tel: +41 22 730 61 61, Fax: +41 22 730 64 44 
WORLD WIDE WEB URL address: http://www.itu.ch/TELECOM - FAX ON DEMAND number: #41 22 730 6464 
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Anthony Hopkins may or may not be a dead ringer for Richard Nixon, but 
Francine Prokoski knows the two look very different under the skin. That's 

HOT o NES the idea behind facial thermograms, a new identification 
Z system developed by Prokoski. An infrared camera scans 
and digitizes the thermal patterns that emanate from the human face. The 
image is then compared to a database of stored images 
in hopes of finding a perfect match. Unlike beauty, which 
is only skin-deep, thermograms are based on the sub- 
dermal pattern of veins and arteries. 

The advantage to this system, its inventors say, is that it 
provides the recognition accuracy of techniques such as 
retina scans and fingerprints but is noninvasive. A person standing in front 
of a camera might not know his or her face is being analyzed. And an indi- 
vidual’s thermogram cannot be altered by disguise or plastic surgery. 

Thermograms would make perfect sense when using credit cards and 
ATMs. Instead of signing your name or typing a PIN, in a few years machines 
may simply recognize us by the patterns under our skin. Simson Garfinkel 
Technology Recognition Systems: +1 (703) 824 4790, e-mail trs@betac.com, or http://www.betac.com/. 


SATO RIDES AGAIN: 
After winning a national 
multimedia talent search 
in Japan last year, digital 
artist Osamu Sato has 
been busy creating 


a world of creatures 
and techno-ambient 


his first CD-ROM 
adventure, Chu Teng 
explores ancient 

Chinese concepts of 
environment, soul, and 
universe. Sony Interac- 
tive: +1 (415) 655 5683. 


JUST OUTTA BETA 
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Think you're pretty hot at Doom, eh? Wanna If your opponent accepts the challenge, 
test your Mech Warrior mettle against an your PC disconnects from Xband and dials 


STOP PLAYING WITH YOURSELF "erre for 


opponent across town? Or try some Hard- ogy keeps latency low, so game- Release: February 
Ball high jinks with a gamer across the play is fast and fluid. When you're $ ING IN COLOR: 


country? Catapult through, you can log back on CU!SeeMevidsoconfer- 
Entertainment is to Xband to chat with your encing software has been 
hooking up your humiliated opponent, be floating around the Net as 


favorite PC games 
so you can play 
them via modem. 


matched with another player, | shareware for some time. 
or take a look at your ranking | Now. the folks at White 


th li tat Pine are adding full-color 
HL toU DE support and better com- 


Logged on to Cata- Multiplayer games will be pression technology - all 
pult's Xband online gaming service, you'll added later this year. you need is a 28.8-baud 
be able to select the games you want to You'll never play with yourself modem to chat. The 
play, find an opponent matched to your again. - Michael Tchao downside = PEN Mac 

: : versions now cost US$99. 
skill level, and issue a challenge complete Catapult Entertainment Inc.: +1 (408) White Pins Software Inc: 


with a personalized, animated taunt. 366 1735, or http://www.xband .com/. 41 (603) 886 9050, or 


http://www.wpine.com/. 
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Designer Gento Matsumoto's Pop Up Computer takes alphabet fascination to 
a new level. Posing as a virtual ABC book, this CD-ROM is actually a lesson in 
the art of simulation. 

THE KING OF POP-UP After cleaning up at Japanese multi- 
media awards for the past two years, Matsumoto's creation has been trans- 
lated for sale on US shores. Pop Up Computer teaches children the alphabet 
with a booklike format: each page pulls up a new world. K for kitchen - 
shows a smiling simian playing around with a blender and stove. In keeping 
with the classic pop-up aesthetic, the monkey's as thin as a sheet of paper 
when he turns sideways. | - for IQ - brings up an intelligence test on a tiny 
replica PC that unfolds from the book. And R - for record - has the little guy 
spinning delicious low-fi grooves. 

Some kids may find the lower level of interactivity tedious. But most should 
get a kick out of Matsumoto's funky letter games, from A for Apollo to Z for 
zeppelin, the flying machine that finally crashes in flames, tak- 

ing the book along with it. - Bob Parks 


Pop Up Computer CD-ROM for Mac and PC. Ask 
Kodansha Co. Ltd.: fax +1 81 (3) 3267 4471, 
e-mail ds3@magical.egg.or.jp. 


Release: March 8 


You might not usually dress up to seeafilm, two slightly offset 2-D images into a 3-D 


but at one movie theater in Irvine, Califor- experience. Wings of Courage - IMAX's first 
A S EA o F 3 D nia, it's fictional film, about a daredevil pilot in the 
= derigueur Andes - makes you want to reach out and 


to wear cordless plastic headsets armed grab the planes as they zoom overhead. 
with stereo speakers and liquid- Now that IMAX 
crystal lenses. Of course, this has mastered 3-D, 


falesa: March isn't just any cineplex. It’s the perhaps it'll turn 
. West Coast's first IMAX pr 
DESIGNING WORDS: 


: : : 3-D film center. 
| Information Architects is IMAX simul 3-D 
a lush, coffee- us xd = 
tablebookthat | Worlds using twin 
reproduces projectors with lenses 


workby20top | spacedafewinchesapart-about to other senses as 


graphic design the same distance as your eyes. well. For starters, : Qu 

studios. Even if E á 2 : * 

you disagree Images are then projected side by I'm sure there's room in the headsets for 
Enti conclusions of side onto a 65-by-90-foot screen. some odor dispensers. I can just imagine it: 
its editor - Richard Saul At the same time, infrared signals “Hey honey, that skunk smells like he’s 
Wurman, of TED Confer- travel to each headset and rapidly right in front of us!” - Dave Cravotta 
ence fame - you can t fault | oben and close the liquid-crystal Edwards IMAX Theatre: +1 (714) 832 4629. US$8 
his argument for more £ : 

lenses. Your brain transforms the adults, $6 children. : 


intelligent design of words 
and images. Graphis Inc.: 
*1 (212) 532 9387. 
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BEST SEATS ON THE WEB “ohr 


Release: March 


Seating charts for large stadiums are often 
printed in the phone book, but you never 


So you can click on an online floor plan 
to see exactly what it's like to sit there 
and even pay for the tickets online. 
Funny thing about the Ticketmaster 
monopoly - while exorbitant service fees 
may get you down, 
it really helps to have 
all this information 


really be until you get there. There's always 
some pole in the way, or else you're 
sitting a mile from the field. This 

spring, Ticketmaster Online will show 


you to the best seats in the house. located in one place. 
Ticketmaster's Web site maps With a handful of 

hundreds of seating charts of major venues online now, 

venues, some with color photos. With Ticketmaster plans to 


cooperation from arenas across the 
country, photographers shot at least two 
perspectives from each section of the park. 


rig up hundreds more 
throughout the year. - Bob Parks 


Ticketmaster Online: http://www.ticketmaster.com/. 
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Television is to our consciousness what fleas are to a dog. It's virtually every- 
where - in malls, restaurants, parks, shops - constantly demanding our 


c HANNELING HISTO RY attention. Anyone wanting to evaluate this inescapable 


WHERE TO CHAT: 
Finally, there’s something 
interesting on The Micro- 
soft Network. Under the 
guidance of Linda Stone 
and Nathan Myhrvold in 
Microsoft's Advanced 
Technology Group, MSN 
introduces V-Chat. To 
participate, pick a custom 
avatar to wander the 2-D 
or 3-D online worlds. 

We only wish racier bed- 
room scenery hadn't 
been cut from 
the final 
release ver- 
sion. Micro- 
soft: +1 (206) 
882 8080. 


broadcast medium should swing by The Museum of Tele- 
vision & Radio unveiling in Los Angeles this month. 
An inaugural exhibition, titled Witness to History, 
looks at what an inextricable part of our social 
fabric television has become and suggests what 
might happen if we took it away. Gone would 
be the magnetic images of seminal events like 
the assassination of President John F. Kennedy, 
comedies such as The Honeymooners, and soaps like Melrose Place. 
Visitors can use one of 56 Macs to search the museum's more than 75,000 
programs, as well as to trace how this embattled medium, once a mirror of 
society, has become its focus. Many happy returns. - Roderick Simpson 
The Museum of Television & Radio, Beverly Hills, California: +1 (310) 786 1000, or http://www.mtr.org/. 
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Release: March 
CREATING CHAOS: 


First there was Yorb, a 
provocative interactive 
TV show run by New York 
University’s Interactive 
Telecommunications 
Program (see "It's Yorb 
World,” Wired 4.02, page 
144). Now the same 
school introduces Chaos. 
This CD-ROM reveals the 
mysteries of chaos theory 
through a series of 3-D 
algorithmic puzzles. 
HarperCollins Interactive: 
+1 (212) 207 7000. 


WIRED MARCH 1996 


uturists say 
the Internet 
will radically alter 
global culture. 


r just 
the way you 
buy music. 


100 MUSIC NOW 


Sample and buy today's hottest music right over the Internet. 
You Click. You Listen. You Like. You Buy. http://www.1800musicnow.mci.com 


(Or call our phone service at, you guessed it, 1-800 MUSIC NOW. Must have credit card to purchase.) entertainmentMCT 
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The Eyes Have It 


hen | first used the 

viewfinder of Canon's 
ES5000 Hi-8 camcorder, 
a little rectangle skittered 
annoyingly around the screen, 
following my gaze. | turned 
off the rectangle display but 
not the feature behind it 
— Eye Control Focus, which 
reads eye position and focuses 
the camera lens accordingly. 

When | switch my view 

from near to far objects in 
interior settings, the focus 
lags behind eye movement 
by about a second. It doesn't 
refocus until I've zeroed in on 
something. By switching the 
eye control function, | can 
visually activate the fade, date, 
and time display; the title dis- 
play; and the record start and 
stop. My eye movements 
can also trigger effects such 


Look Ma - no hands! 


as quick digital close-ups, 
strobes, freeze-frames, solar- 
ization, mosaic images, dis- 
solves, wipes, and zoom fades. 
My favorite features ofthe 
camera are the digital zoom, 
which doubles the lens' extra- 
long 20X zoom range, and 
the built-in optical image 
stabilizer, which reduces the 
camera's shaking to nearly 
zero. But then, the compact, 
chunky shape makes it easy to 
hold steady despite its mere 
2-pound weight. 

This is probably more cam- 
corder than any of us need, 
but it sure will be fun growing 
into it. — Ivan Berger 


Canon ES5000: US$2,200. 
Canon: (800) 652 2666, 
+1 (516) 488 6700. 
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Dweeb über Alles 


AU begins, we are introduced to Tom Jericho, holed up in his 
old lodgings at Cambridge University. He is burned out by the com- 
bination of a bad love affair and a horrendous bout of code breaking 

at Bletchley Park, where some believe World War II was won when the 
Allies cracked the German crypto, or Enigma, machines. A fictional 
protagonist in this historical novel, Jericho is not your typical hero in 

a World War II tome. This neurasthenic wimp would be more at home 
in the '90s, when math nerds are king. But as author Robert Harris 
knows, people like Jericho - and Alan Turing, undoubtedly one of the 
real-life models for this character - were the world's first superdweebs, 
way before Steve Wozniak, Bill Gates, and Marc Andreessen. 

Harris, who obviously did prodigious research for this book, knows 
plenty about German subs, the lifestyle and bureaucracy of the Bletch- 
ley community, and code breaking. As a result, Enigma offers a terrifi- 
cally vivid description of cryptographic intelligence work - so much 
so that a crypto enthusiast like myself sometimes wonders whether the 
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Before Gates, Woz, and Andreessen, code crackers ruled the world of geekdom. 


author isn't going too far out on a limb and turning off those unclued 
to the esoterica of cryptanalysis. Dialog sometimes follows like this: 

*VVVADU QSA? K, said Jericho. 

*CPQ;" said Hester, nodding. 

Not to worry, though. Harris goes beyond merely vivifying old history, 
crafting an absorbing thriller in which code breaking is a sort of meta- 
phor for decoding the real mysteries of World War II. As Jericho returns 
to Bletchley from his temporary exile, he not only has to crack new 
German codes, but he must unravel the enigma of his missing lover, 

a path that leads him to some truly dark truths. As you might expect, our 
hero becomes considerably less wimpy in the process. As Harris under- 
stands, real wartime heroism was found both on the battlefield and 
inside the skulls of the Bletchley code breakers. His book is a tribute 

to them. - Steven Levy 


Enigma, by Robert Harris: US$23. Random House Inc.: (800) 726 0600, +1 (212) 572 2200. 
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Mix It Up 


I; always wanted to spin 
the wheels of steel and cre- 
ate full-blown DJ mega-mixes. 
The main obstacles in my path 
were the lack of cash for a set- 
up and the complete absence 
of mixing skills. Thankfully, 
Tactile1200 now resides on 
my hard drive. This freeware 
is a 3-D-modeled DJ scenario 
that caters to both the bed- 
room turntable terrorist and 
the merely curious. If you've 
ever wondered what goes on 
behind that dark, impenetra- 
ble booth, here's the answer. 
Tactile has all the features 
ofa real DJ rig, including two 
turntables with variable pitch 
control and a mixer with 
a cross fader as well as left, 
right, and master volume 


Turntable terrorist. 


controls. Fire up both tables, 
speed up or slow down each 
record, and you'll be beat mix- 
ing with the best. If the sup- 
plied tunes grind your nerves, 
substitute your own. 

The only downside in 
version 1.0 is the small sound- 
sample size and lack of head- 
phone cuing. Tactile1200 
freeware is currently a Mac- 
only 1.1-Mbyte binhex down- 
load. A Windows 95 port 
and appearances on enhanced 
CDs are on the horizon. 

— Scott Taves 


Tactile1200: free Mac down- 
loads available at http://www 
.crl.com/~tactile/demos.html. 
Tactile Pictures: +1 (415) 

255 8327. 
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Head of the Class 


he Brothers Quay are an American-born, British-based pair who have 

earned an intellectual cult following for their remarkable and eccen- 
tric animated shorts and music videos, most notably the award-winning 
interpretation of Peter Gabriel’s Sledgehammer. Now this dynamic sib- 
ling duo has placed its stop-action cameras and animated cels aside 
to pursue the art of live-action feature filmmaking. Their maiden 
result, Institute Benjamenta, is one of the most visually stunning releas- 
es of the decade. 

Based on the novella Jakob Von Gunten by long-forgotten Swiss writer 
Robert Walser, /nstitute Benjamenta finds the humble Jakob enrolling in 
an academy. The purpose of his studies is to prepare him for a career as 
a butler or house servant, but the lessons taught seem more like exercis- 
es in lunacy than household etiquette (weird acrobatics and precision 
eating are among the most startling). Not one of Jakob's fellow stu- 
dents, all of whom are dressed in trendy black-on-black uniforms and 
look like rejects from a Bruce Weber photo shoot, seems perturbed by 
the incoherence of the institute's curriculum or by the mercurial broth- 
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Cult animators the Brothers Quay step into live-action filmmaking. 
er and sister who run the place. Venturing beyond the claustrophobia of 
his room and psyche, Jakob investigates the secrets of the school and 
the Benjamenta family, which runs it, with amazing results. 

Institute Benjamenta calls to mind the earlier works of David Lynch, 
especially in its eerie musical score and the pristine black-and-white 
Eraserhead-like cinematography. But unlike Lynch, whose filmmaking 
degenerated into self-indulgence and premature self-parody, the Broth- 
ers Quay keep their focus tight and bring forth steady performances 
from an in-control cast. The nicest surprise here is Alice Krige, the gift- 
ed but underused South African actress whose performance as Lisa Ben- 
jamenta, the sister in charge of the school, is a lethal combination of 
enigma, terror, and good ol’-fashioned sex appeal. Her scenes with Mark 
Rylance, who plays a perfect Jakob, create a marvelous tension. 

Institute Benjamenta provides a one-of-a-kind education in the sci- 
ence of creative filmmaking. The Brothers Quay move to the front of 
the class. - Phil Hall 


Institute Benjamenta: Showing nationwide. Zeitgeist Films Ltd.: +1 (212) 274 1989, fax +1 (212) 
274 1644, e-mail zeitgeist@tunanet.com. 
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Charlatans of Science 


“@ pen this book and discover the secret of eternal 
youth!” exclaims the back cover of Hoaxes! It's a 
facetious promise, of course, a miniature hoax befit- 
ting a book describing all manner of dupes, dodges, 
and dastardly deceptions. 

Some of the most interesting cases authors Gor- 
don Stein and Marie MacNee highlight involve scien- 
tific fraud. The 12-foot brontosaur found preserved 
in ice in Colorado in 1929, for example. It turned out 
to be a wax specimen left behind by a prankster. 

Especially bold and puzzling was the claim of Sloan 
Kettering researcher William Summerlin, who in 1974 
produced two white mice with black patches on their 
skin - the result, Summerlin said, of a skin transplant 
with black mice as donors. An assistant noted, how- 
ever, that the patches had been applied with a black 
felt-tipped pen. 

A more sophisticated ruse was concocted by 
former Time magazine science editor David Rorvik. 
In a popular 1978 book, Rorvik asserted that an 


All in the name of science. 


elderly millionaire named Max had succeeded in 
having himself cloned in a tropical lab, with an anony- 
mous gynecologist masterminding the whole affair. 
Despite the suspicious secrecy surrounding Rorvik's 
claim, the tale was virtually legitimized by the media, 
including the TV show Today. 

Hoaxes!, while entertaining and enlightening, 
is not exactly exhaustive, as it focuses mostly on 
well-known cases. More alarmingly, it is sometimes 
downright sloppy. The text describing the supposed 
boundaries of the Bermuda Triangle differs wildly 
from the map purporting to show the area; various 
entries omit important chronological data. Still, this 
pop introduction to the fraud phenomenon is a good 
reminder that you can't believe everything you're 
told. Not excluding this very article. That Colorado 
brontosaur? | made it up. - Rogier van Bakel 


Hoaxes! Dupes, Dodges and other Dastardly Deceptions, by 
Gordon Stein and Marie J. MacNee: US$13.95. Visible Ink Press: 
(800) 776 6265, +1 (313) 961 2242. 


IMAGE: INSTITUTE BENJAMENTA ©JILL FURMANOVSKY 
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Simply Fabulous 


F inally, someone has cre- 
ated a phone that meets 
my needs - it has simple, 
awesome fidelity in an ele- 
gant and compact package. 
The phone I’m talking about 
is a Bang & Olufsen BeoCom 
1400, a swoopy unit that deliv- 
ers everything expected from 
a company obsessed with ele- 
gant sound and design. And 
most astonishingly (given the 
stratospheric prices Bang & 
Olufsen charges for its leg- 
endary stereo systems), the 
1400 costs a mere US$99. 
The 1400 can be ordered 
in desktop or wall-mounted 
versions. The desk version is 
perfect for computer users — 
its small footprint makes the 
most of scarce desk space, 
and the vertical design guar- 
antees that, unlike my old 
horizontal phone, | can find 


BeoCom calling. 


the handset even when my 
desk is buried under shoals 
of paper. 

The 1400 is but one in 
a line of five Bang & Olufsen 
phones that range in price 
from $99 to $300, each offer- 
ing a varying array of features 
such as number and name 
memory, speakerphone, call 
timer, digital answering 
machine, and even a choice 
of ringing tones. The BeoCom 
1600 is the best speakerphone 
ve heard short of $1,000-plus 
systems. All models have 
astonishing audio quality. 
| had no idea that phone audio 
could sound so clear and dis- 
tortion-free. — Paul Saffo 


BeoCom 1400: US$99. Bang 
& Olufsen of America Inc.: 
(800) 323 0378, +1 (708) 299 
9380, fax +1 (708) 699 1475. 


So You Like to Watch, Do You? 


xplicit homoerotic images. Depictions of sadomasochistic practices. 

Fetishized black male bodies. Totalitarian iconography. Overtly sexu- 
alized imagery of children. The work on the Aobert Mapplethorpe: The 
Controversy CD-ROM contains something to upset everyone. 

I can't quite deal with pictures of men with arms inserted into their 
anuses. Or men urinating into each others’ mouths. Other images, with 
their flawless skins and superhuman perfection, excite me. Some others 
make me angry, curious, or afraid. 

It's easy to get wrapped up in the politics of Mapplethorpe's imagery - 
so much so that you almost forget the technical skill it takes to make 
a picture of a flower erotic, or a photograph of a penis so abstract and 
extraordinarily captured that it looks like an orchid. 

Mapplethorpe takes the darkest, nastiest, most problematic aspects 
of sex and makes them beautiful. Conversely, he can photograph tradi- 
tional objects of beauty and strip them of any comfortable aesthetic: 
he exploits the tenuous boundary separating art and pornography. As a 


Erotic imagery that'll make you look twice. 


viewer, you become a conspirator in his fantasies. A host of personal 
and political issues rush in, demanding to be addressed. 

Accompanying the images on The Controversy is a multimedia presen- 
tation that tries to counter the howls of protest from Mapplethorpe's 
critics. Sadly, the CD-ROM lacks the courage of the material it discusses. 
So consciously justifying these pictures as high art, in mellifluous Disney- 
documentary tones, smoothens their ambiguity and all the confused and 
sometimes unwelcome feelings they provoke. Calling Mapplethorpe's 
work “an art of perfection, forming exquisite moments and capturing 
them for eternity" ignores the fact that it is also an art of pain, revulsion, 
degradation, and desire. 

Even so, The Controversy is a beautiful CD-ROM, containing rich detail 
about an important artist. Ignore the words and look at the pictures. Just 
don't expect to remain uninvolved. - Hari Kunzru 


Robert Mapplethorpe: The Controversy CD-ROM: US$89.95. Digital Collections Inc.: (800) 449 6220, 
+1 (510) 814 7200, e-mail deinc@applelink.apple.com., on the Web at http://www.ipac.net/dci/. 


Screen Hygiene 


i magine the look on your cubicle mate's face when 
she returns from lunch and finds the following 
message bouncing and flashing ominously on her 
computer screen: "Because of heavy processing 
requirements, we are currently using some of your 
unused brain capacity for backup processing. Please 
ignore any hallucinations, voices, or unusual dreams 
you may experience. Avoid all concentration-inten- 
sive tasks until further notice. Thank you. The Schwa 
Corporation." 

This bit of digital data, brought to you by the enig- 
matic Schwa Corporation, is part of a head-scratch- 
ingly bizarre collection of simple black-and-white 
screensavers that features flying alien heads, flash- 
ing admonishments such as "Turn This Computer Off, 
It's Not Getting You Any Closer," and a crudely ani- 
mated Schwa cartoon. Each “cleanser” ("now with 
Boron!”) is accompanied by a clanging, sometimes 
grating, soundtrack; you are advised to choose the 
image, sound, and cleansing rate “opposite to your 
mood.” Schwa spokespeople claim the cleansers not 
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Now with Boron! 
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only purge and refresh your screen, they defragment 
your head as you watch them. Extensive tests by 
this reviewer have not brought increased clarity and 
alertness, but having alien invaders camped out 
inside your PC does have its unsettling charms. 

The cleanser kit is packaged in a disk mailer and in- 
cludes a set of five equally ponderous stickers ("Ritu- 
al Unbiased Media Abuse," "In the Future Everything 
Will Work," "Dare to Be Difficult") that look great 
adorning the hardware around the office. You can 
view images from the screen cleanser kit and other 
alienated weirdness at Schwa's corporate HQ in cyber- 
space (http://www.theschwacorporation.com/). Check 
Subsidize for product information. 

Schwa is pushing its nefarious plans for world dom- 
ination and corporate unity beyond screensavers. 

A Schwa computer game, a "World Operations Man- 
ual" (for planet-invading wannabes), and an animat- 
ed cartoon are in negotiations. Until they surface, 
look to the skies. - Gareth Branwyn 


The Schwa Screen Cleanser PC diskette: US$15. Schwa Corpora- 
tion: PO Box 6064, Reno, NV, 89513, e-mail schwa@well.com. 
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Playing Doctor 


hink there's no cure for 
the common cold? Not 

so, according to The Home- 
opath CD-ROM. Drawing on 
200-year-old holistic healing 
techniques, this easy-to-use 
software program lets lay 
users determine the correct 
homeopathic remedies for 
common ailments ranging 
from sore throats and colds to 
flu and indigestion, as well as 
everyday injuries such as 
burns, beestings, and bruises. 

To arrive at a diagnosis, The 
Homeopath guides patients 
through a series of yes-and- 
no queries. Once The Home- 
opath finishes its interrogation, 
the program suggests several 
remedies and supplies dosage 
information. 

| took something called 


Au naturel. 


Aarnica montana (also known 
as leopard bane, l'm inform- 
ed) for a large purple-and- 
green bruise | sustained after 
smacking my leg into a chair. 
After a few doses of the stuff, 
the bruise quickly faded to 

a sickly yellow — my natural 
skin tone. But, of course, 

it might have done that in 
any event. 

Homeopathy, like chicken 
soup, certainly can do you 
no harm. But watch out. 

The price of the software — 
US$149.95 - could send you 
reeling. - Judy Lessin 


The Homeopath: US$149.95. 
Homeopathic Educational 
Services: (800) 359 9051, 
+1 (510) 649 0294, on the 
Web at http://www.homeo- 
pathic.com/. 
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Toy Storyboard 


he 3D Movie Maker is supposed to be for kids. But don’t be duped: 

this CD-ROM is surprisingly complex. We’re talking some serious 
shit here - blocking virtual actors and directing their actions, selecting 
camera angles, choosing scene transitions, recording dialog and sound 
effects, synchronizing sound, editing, fading music in and out effectively, 
and other technical processes that fill basic filmmaking textbooks. 

3D Movie Maker is best described as high concept. Think “a 3-D ani- 

mation program starring Ludtke-esque characters.” More than 30 actors 
of various ethnicities, ages, sizes, shapes, and species wait for you to 
give them voice and purpose. The virtual back lot looks like a real one. 
There’s the generic Every City with The Diner and Boring Mini-Mall. 
Scary Mansion looms above the town limits. This place is as equipped 
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A better film instructor than you'll find at some film schools. 


as Universal Studios. One major oversight: the prop department failed 
to stock guns. Those scenes you want to remake from Quentin Tarantino 
films aren't possible. 

Kiddieware or not, this program comes packaged with professional 
filmmaking techniques. And despite its impressive features, 3D Movie 
Maker is easy to use. The program just can't teach how to effectively 
bring all of its elements together to tell a good story. No program can 
do that. Most big kids who went to film school can't even nail down 
this stuff. But maybe if they all first trained on 3D Movie Maker, future 
careers as food servers or Blockbuster Video associates could have 
been avoided. - Howard Wen 


3D Movie Maker Windows 95 CD-ROM: US$44.95. Microsoft: (800) 426 9400, +1 (206) 882 8080. 
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Tech Marketing 201 


hen Geoffrey Moore wrote Crossing the Chasm 

in 1991, he created a new religion among the 
high-tech marketing and communications set. 
For the first time, the secrets of the universe were 
revealed, at least when it came to moving hot new 
products from the gee-whiz stage to the shelves at 
Staples: pick a niche market, throw all your market- 
ing bombs at the specific needs of one customer, 
dominate the category, and use it as a base to attack 
other markets. 

The second installment of Moore's tech-marketing 
theories, Inside the Tornado, explains what to do if 
your company manages to cross the chasm and sud- 
denly finds itself in the enviable position of having 
too many customers. Using E-Z-4-U-2-C analogies 
such as bowling alleys (niche markets are the pins 
you want to knock over) and gorillas, chimps, and 
monkeys to describe competitors (say, Intel, Power- 
PC, and Advanced Micro Devices Inc.), Moore explains 
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A must-read for start-ups with delusions of Pixar grandeur. 


what happens to customer-driven companies when 
they move into mass-market mode, and why so many 
entrepreneurs make crummy brand managers. 
Moore also explains the value of strategic partners, 
competitive advantage, positioning and organiza- 
tional leadership, plus the traumas of post-tornado 
exile on Main Street when your product becomes the 
industry standard (hello, Novell?) and when sales 
and stock prices fall back to earth. 

Inside the Tornado is a must-read for start-up 
cowboys with delusions of Pixar grandeur, as well as 
aww-just-one-more-button developers and their 
reengineer-till-ya-puke overlords in the nice offices 
upstairs. Moore makes it fun to learn why you're 
zapping aliens with a Sega control pad instead of 
one from 3DO. - Chris Clark 


Inside The Tornado, by Geoffrey A. Moore: US$25. Harper- 
Business: (800) 331 3761, +1 (212) 207 7603. 
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Wr] THE SLEEK, LIGHTWEIGHT MODEL BELOW —FULL TILT! PINBALL—ALSO DELIVERS THE 3-D, 
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% De K "m MULTI-BALL PINBALL ACTION YOU CRAVE, while saving your back (and a pocketful of quarters). 
= — With Full Tilt!, new for Windows® 95, yov're bringing home three different tables - all with real ball 
Se movement, real sounds, and really cool zipper flippers. So pick up Full Tilt!, real, tournament-style | WR 


pinball made easy. (Weight belt not required.) 


Available for Windows 95. Coming for Macintosh. © 1995 Maxis, Inc. All rights reserved. Full Tilt! is a trademark and Maxis is a registered | 
= i trademark of Maxis, Inc. All other trademarks or registered trademarks are the property of their respective owners. For product or ordering | 
information, contact your local retailer or call 800-33-MAXIS. Visit the Maxis Web page at http://www.maxis.com. t 


Master Musicians of Jajouka 

Brian Jones Presents the Pipes of Pan at Jajouka 
Point music 

Access Code 1252 


rian Jones, a founding member of the Rolling 

Stones, made a trek to Morocco in 1968 and, with 
the aid of painter and experimental poet Brion Gysin, 
discovered the remarkable musical tradition of the 
Master Musicians of Jajouka. Originally released in 
1971 on Rolling Stones Records, this recording of mys- 
tical, indigenous music was available only briefly. 
Now that world musicis hip, it is a pleasure to have 
this recording accessible again. 

Translated, jajouka means "something good will 
come to you." Never has an album title been so appro- 
priate. The frenetic, hypnotic music features large 
choirs of exotic double-reed instruments, flutes, and 
percussion, as well as human chanting. Jones captured 
the zeitgeist of his time by remixing the original field 
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recordings then processing the sound with “phasing,” 
an electronic treatment yielding a sound that, while 
quite familiar today, was a psychedelic novelty in the 
late 608. The results are stunning. 

As Jones so cleverly stated, "They are not singing 
to an audience of mortals. Rather, it's an incantation 
to those on another plane." William S. Burroughs 
observed that the Master Musicians of Jajouka cre- 
ate the "primordial sounds of a 4,000-year-old rock- 
and-roll band." 

Now available is a gorgeous, limited-edition, 
"deluxe" two-disc set. The 40-page, full-color booklet 
is beautifully appointed with an ultra-suede Moroc- 
can binding and extraordinary paper. It contains rare 
photographs, dazzling graphics, an account of the 
1968 visit to Morocco, the story of the Master Musi- 
cians of Jajouka, and essays by Jones, Burroughs, 
Gysin, and Paul Bowles. The second disc features new, 
psychedelicized mixes of two tracks. A standard 
unlimited edition is also available. - Dean Suzuki 
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Various Artists 
OffBeat: 

A Red Hot Soundtrip 

Wax Trax!/TVT 

Access Code 1253 

What a wonderful thing it is 
when a benefit album is both 
good for a cause - and good. 
On this most adventurous and 
eclectic of the Red Hot series 
to date, many disparate musi- 
cal styles are thrown together 
into a surprisingly seamless 
package. Industrial funksters 
Meat Beat Manifesto and 
visual/sonic terrorists Emer- 
gency Broadcast Network 
blend beats effortlessly with 
the varying styles of DJ Krush, 
technogeek Moby, and the 
irrepressible David Byrne. 
Recommended listening for 
those who like to add a little 
Tabasco to their musical diet. 
— Tamara Palmer 


John Scofield 
Groove Elation! 

Blue Note 

Access Code 1257 

One of the most recognizable 
jazz guitarists steps up the 
funk another notch with a sub- 
tly rocking offering that pays 
respect to the bayou. Using 

a Hammond B-3 organ, drums, 
acoustic bass, several horns, 
anda tuba to bring up the bot- 
tom, Scos twitching ensemble 
simmers on the back burner 
like a frothing gumbo which, 
once ingested, will mollify 
your being for a good long 
while. Scofield continues his 
quest for the epitome of 
grooves, and may just have 
nailed it on this one. 

— James Rozzi 


Various Artists 
Adventures in Afropea 3: 
Afro-Portugal 

Telling Stories to the Sea 
Luaka Bop 

Access Code 1254 

After a couple sorties to Bra- 
zil, David Byrne has ransacked 
the archives of Africa's Luso- 
phone music to produce Tell- 
ing Stories to the Sea. Césaria 
Évora sings on two outstand- 
ing tracks, including the 
acoustic "Sodade (Homesick)." 
The album's unknowns are 
equally outstanding: Tulipa 
Negra provides an anthemic, 
speedy merengue; Jacinta 
Sanches has all the raw ener- 
gy of early zouk; and Africa 
Negra adds a wonderfully 
wobbly remelo guitar solo 
that unleashes the endorphin 
rush of an all-night dance 
party. — Dr. Rhythm 
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Robert Mitchum 
Calypso - Is Like So... 
Scamp/Caroline 

Access Code 1258 

Robert Mitchum has always 
been the coolest cat in town, 
and you can tell by his sleepy- 
eyed sneer that this sampler 
of Caribbean dance tunes ain't 
for squares. Bust out the tiki 
torches as everyone's favorite 
matinee idol gets down and 
merengues with his fellow 
islanders. The festive rhythm 
section and perky brass are 
guaranteed to bring out the 
limbo in you, and Mitchum's 
drawl droops over the music 
like a parasol over a daiquiri. 
It's Daaay-o of the Hunter! 
—Jeff Baskin 


Jeffrey Krieger 
Night Chains 

Composers Recordings 
Access Code 1255 

To redefine music, you must 
redefine its instruments. Night 
Chains finds Jeffrey Krieger 
playing electronic cello. Bowed 
like its predecessor but exo- 
skeletal in appearance, the 
e-cello’s timbres are treated 
with computer processing, 
calling up electric guitar, hum- 
ming planes, a weeping child, 
or — on Douglas Knehans's 
jarring title track — a series of 
gunshots. Composers includ- 
ing Jonathan Berger and John 
Cage contribute five distinct 
pieces. Throughout, Krieger 
loses little of the original in- 
strument' lyricism and grace 
as he coaxes a 21st-century 
voice from the e-cello's 
strings. — Colin Berry 


f Jeffrey Krieger 
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ruby 

Salt Peter 
Creation/Work 

Access Code 1259 

Lesley Rankine has the lusty, 
bawdy voice one expects to 
find on scratchy recordings 
of Billie and Bee. Take such a 
voice — by turns sweet, atonal, 
wounded, and vengeful — and 
entwine it with mechanical, 
Reznoresque melodies and 
instrufhentation, and you've 
got ruby. With so many influ- 
ences (modern industrial, 
jazz, even that musical mal- 
ady called house), the record 
should be a mess. Instead, 
Salt Peter is a complex work 
with multiple levels of emo- 
tion, irony, and darkness 
(note the titles connection 
to bromide and dynamite). 

— Chris Hudak 


Combustible 
Edison 

Schizophonic 

Sub Pop 

Access Code 1256 
Schizophonic is the latest 
offering by the lounge-core 
masterminds who have 
moved today’s youth to stuff 
themselves into leisure suits. 
Once again, our heroes pay 
loving homage to the deities 
of the Cocktail Pantheon 
(Esquivel, Mancini), present- 
ing a sparkling blend of exotic 
percussion, secret-agent gui- 
tar, and kitsch-o-licious key- 
boards that can turn the most 
dreary gathering into a so- 
phisticated soirée. Swoon to 
the dulcet vocals of Miss Lily 
Banquette as the band con- 
cocts a bubbly elixir that’s 
certain to appeal to today’s 
smart set. — Jeff Baskin 


The Rugburns 
Taking the World 

by Donkey 

Priority Records 

Access Code 1260 

| don't know if it's the water 
in San Diego or what, but the 
sarcasm emanating from this 
hybrid neopop guitar band 

is overwhelming. No ambigu- 
ous, incomprehensible lyrics 
here. This band rocks, jangles, 
and twangs, all the while 
clearly making fun of guns, 
liquor, drugs, war — you name 
it. Even the love songs are 
weird. It's refreshing to find 

a band that has musical talent, 
a vicious sense of humor, and 
some knowledge of recent 
history to boot. Amused the 
hell out of me. — Peter Herb 


MICROWAVED CD: LISA SEAMAN 


Microwave o’ the Month 


Various Artists 

The Soundtrack from the Motion Picture Big Bully 
Scotti Brothers Records 

Teacher! He stole my Twinkie and my underage-rap-dance-mix 
version of “Wooly Bully" and nobody caaaaaares! Teacher? ... 
Teacher? . - Colin Berry 


MUSIC ACCESS 


If you’d like to hear 
excerpts from these discs, 


roy 
call (900) 454 3277 


(95 cents per minute) 


Touch tone required. US only. 
Under 18? Get parent's permission. 


When prompted: Music controls: 
Enter access code 3-Fast forward 
(under the name 4-Louder 
of the artist) 5-Softer 
*-Exit music/bypass 
most prompts 
A charge of 95 cents per minute will appear on your 
phone bill. An average call is about 2.5 minutes. 
Music Access samples for reviews in this issue are active 
February 7, 1996 through May 1, 1996. 


tthe beginning of each music review, you'll 

find a four-digit code for each album. To hear 
sample cuts, dial the 900 number above, entering 
this code when prompted. You'll hear up to three 
minutes of music, at 95 cents per minute. To fast 
forward, punch 3; for louder volume, 4; softer, 5. 
To use Music Access, you must be 18, have a touch- 
tone phone, and dial from the US. 


Code Artist and Title 

1252 Master Musicians of Jajouka, Brian Jones 
Presents the Pipes of Pan at Jajouka 

1253 Various Artists, OffBeat: A Red Hot Soundtrip 

1254 Various Artists, Adventures in Afropea 3 

1255 Jeffrey Krieger, Night Chains 

1256 Combustible Edison, Schizophonic 

1257 John Scofield, Groove Elation! 

1258 Robert Mitchum, Calypso - Is Like So... 

1259 ruby, Salt Peter 

1260 The Rugburns, Taking the World by Donkey 


The Blue Room 


Alien Hardware and Software Collection 


Blue Room Released CDs 

The Infinity Project - Mystical Experiences, Etnica - Alien Protein, 
Various Artists - Outside the Reactor Volume 2 (Enhanced CD) 
“Psychoactive Techno” 


Minipod Loudspeakers 


Winner of the 1995 European Audio Award for best loudspeaker system 
by B&W Loudspeakers “Listen and You'll See” 


For information on the Minipod Loudspeaker, please write to Blue Room, 54 Concord Street, 
36 . For information on Blue Room 
). Box 8040, Chicago, IL 60657-8040 
indwblueroom.co.uk 
à s or by calling Tower Records 
er at 1.800 € s 
Mans · Vi- s Distributed in the U.S. by Bayside Distribution. 


ken 
Academy of Art College 


Multimedia Center 


44 Silicon Graphics” Indigo? Systems 
6 AVID Editing Suitese28 Editing Bays 
Computer Lab Open 18 Hours Daily 
5 Media Suite Prose300 Workstations 
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Write On! 


M: big sister, a poet, 
sent me this really cool 
CD-ROM called The Amazing 
Writing Machine. It's perfect 
for 9-year-olds (which is what 
am). The CD gives you lots of 
choices for writing in different 
genres such as essays, letters, 
stories, poems, and journals. 
You can use the Write func- 
tion to do your own stuff or use 
the Spin function to rewrite 
funny stories and other stuff 
they give you. Spin makes 
word suggestions if l'm stuck. 
Spin poem suggestions have 
introduced me to haiku and 
cinquain (in which l've written 
a poem about my gerbils). 
| like combining pictures, 
sounds, and words. Although 
you should be able to delete 


For aspiring scribes. 


the suggestions if you don't 
like them. 

| also went for the journal 
because | didn't have a diary of 
my own. | chose my own pass- 
word that nobody can look at. 
(This.is especially great if you 
have a brother who is annoy- 
ing and nosy!) 

The Amazing Writing 
Machine is a fab piece of work 
— love the cool mix of words 
and graphics for my memoirs, 
and my sister loves all the 
snappy poems | send her! 

— Madeleine Jeanrenaud 


The Amazing Writing Machine: 
US$45. Broderbund Software: 
(800) 521 6263, +1 (415) 382 

4700. 
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‘Toon Vault 


atman and Blondie are getting framed. The Cartoon Art Museum in 

San Francisco is dragging them, kicking and screaming, into a plot to 
blot out the age-old distinction between high and low art. Being a closet 
’toon fiend who feels a bit uneasy browsing alongside 10-year-old mall 


rats, I was tickled pink to find a place that attracts as many goofy midlif- 


ers as Tintin tots. 

Entering the museum store is like stepping into a Technicolor strip. 
Cartoon books, posters, CD-ROMs, and chocolate bars wrapped in ani- 
mations goad you with their impish grins. In one corner, I found the col- 
lected works of one very warped R. Crumb duking it out with books from 
the Twisted Sisters (a collective of grrrls, including Crumb's wife, Aline, 
who create strips). In another, the proletarian in me delighted at the 
sight of the collected New Yorker 'toons cowering under Mad magazine’s 
toothy prankster. 

I finally managed to pry myself away from the delectable merchandise 
(I challenge you to walk out empty-handed!) and checked out the exhibits. 
The museum runs many shows in tandem and makes a point of show- 


Head to the Cartoon Art Museum for collisions between high and low art. 


casing artists such as Bill Griffith (the Zippy man), Phil Frank (of Farley 
fame), and Diane Noomin (a Twisted Sister). 

And Saturday-morning-cartoon freaks like me will go ape over Tamir 
Shefer’s installation - an interactive multimedia show in which six mon- 
itors inside gold frames play animation and sound. “Working in the field 
of multimedia these last few years has given a rich new depth to my 
canvas that I never had before,” the artist says. “I’ve found a new lan- 
guage for my cartoon art.” Shefer’s moving pictures (which depict expec- 
tation, frustration, and love) are placed in situational comedies that 
describe their predicament. Catch them in the act until April 28. 

Also on display until April 28 are Retrospective of a Mad Genius: Har- 
vey Kurtzman, The Nocturnals (original pages from a six-issue mini- 
series by local artist Dan Brereton), and an X-rated series of pen and inks 
from Tim Vigil, the creator of Faust and Gothic Nights. - Shoshana Berger 


The Cartoon Art Museum; 814 Mission Street, San Francisco, +1 (415) 227 8666, fax +1 (415) 243 
8666, on the Web at http://www.hooked.net/buzznet/section/. US$3.50 general admission. 


70 


Quiet Riot 


G iven Circus Americanus’s subject - the bizarre and 
surreal in the everyday - there are sexier ways to 
recommend this book than to applaud author Ralph 
Rugoff's restraint. And yet, at a time when so much 
of what passes for cultural criticism is laced with 
acidic irony and oily solipsism, to say Rugoff exercis- 
es self-control is no faint praise. In fact, his approach 
restores your own sense of what's ironic and absurd 
and leaves room for you to draw your own conclu- 
sions about the various fin de siécle entertainments 
he investigates. 

Circus Americanus takes us to several museums 
and mausoleums (including the Museum of Jurassic 
Technology, the L. Ron Hubbard Exhibition Hall, and 
the Liberace Museum), run-down theme parks (the 
Bavarian-inspired Alpine Village - "a shopping mall 
done up in edelweiss drag"), and new parks (Univer- 
sal's CityWalk). In some chapters, Rugoff pursues 
passing curiosities such as supermodels and super- 
baggy clothes, and in others he draws on his reading 
of Susan Sontag and John Berger to contemplate 


[ a 


Cultural critiques without any oily solipsism. 


forensic photography and computer pictures admit- 
ted as evidence in felony trials. 

“Somewhere in his writings, Walter Benjamin 
mentions a tribe which believed that photography 
blights the landscape - that every time someone 
photographs a given area, its integrity is depleted,” 
writes Rugoff. “In our era, photography and cinema 
may have blighted our ability to actually see the 
world around us; instead, we tend to merely recog- 
nize things seen in pictures. Passing beyond this tru- 
ism, however, it seems we’re already well into the 
stage of constructing new experiences that conform 
to photographic realities; strip shows and theme 
parks alike are now framed by these conventions. 
Though I never began writing with a preconceived 
agenda, these articles seem to circle around this idea, 
trying to describe it at ground zero.” - Brad Wieners 


Circus Americanus, by Ralph Rugoff: US$18.95 Verso: (800) 634 
7064, +1 (212) 244 3336. 


IMAGE: DAN BRERETON, COURTESY CARTOON MUSEUM 


Fire When Ready 


f wildly progressive graphic 

novels from the likes of 
Frank Miller, Geof Darrow, and 
Bill Sienkiewicz made the 
jump to videogame, the result 
would be Loaded. The first 
graphically underground title 
for the PlayStation, Loaded's 
character and game art comes 
courtesy of Greg Staples of the 
UK's 2000 A.D. comic and 
Judge Dredd infamy. Lovingly 
detailed decay, and apocalyp- 
tic style define this dark ride. 

Pick from six behaviorally 

unsound mercenaries and 
blast a bloody path of re- 
venge on a quest to annihilate 
your nemesis, charmingly 
dubbed F.U.B. (Fat Ugly Boy). 
After being wrongfully impris- 
oned in Loaded's dystopian 
future, your mission is to es- 


Dii 

Back at ya, Fat Boy. 
cape the nightmarish prison 
and seek and destroy F.U.B. 
From a three-quarters, top- 
down perspective, you're 
assaulted by straitjacketed 
inmates, monster rats, and psy- 
chotic guards at a relentless 
pace. Music from Pop Will Eat 
Itself sets the aggro-tech tone. 

Make no mistake: Loaded is 
a title for mature gamers. The 
graphic violence, while ani- 
mated, is seriously over the 
top. When you finish a level, 
itlooks like someone dumped 
chunky tomato sauce all over 
the place by the gallons. But 
adults deserve some games of 
their own. Make mine Loaded. 
Scott Taves 


Loaded for the PlayStation: 
05540. Interplay: +1 (714) 
553 6655, on the Web at 

http://www. interplay.com/. 


READ ME on the bookshelves of the digerati 
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SkyTel 2Way 


Teleprinting 


eeting a publishing 

deadline often devolves 
into a marathon race to pull 
everything together. The last 
thing you want to do is drive 
the disks to the printer. You'd 
rather go home and crash! 

PIP Printing removes this 
final step. PIPLink software 
allows you to modem docu- 
ments to PIP's national service 
bureau via an 800 number. 

A PIP person calls with a price 
estimate (competitive with 
other bureaus) and - if you 
want to go ahead with the job 
— takes your credit-card num- 
ber. Proofs can also be sent for 
your signoff before printing. 
Within a week, final printed 
documents are sent to your 
nearby PIP Printing center 

— or to your door. 


Go home already. 


PIPLink's 28.8-Kbps modem 
support works best for mass 
printings of material that usu- 
ally doesn't result in gargan- 
tuan files. Otherwise, you're 
better off using PIP’s overnight 
delivery service. Four-color 
zines and files with lots of 
graphics and pictures can eas- 
ily balloon into the double- 
digit megabyte range. 

Thanks to PIPLink software, 
commercial-quality printing 
isn't only attainable, it's almost 
universally convenient. Try it. 
And get to bed already. 

— Howard Wen 


PIPLink PC and Mac software: 
US$3.95 shipping and han- 
dling. PIP Printing: (800) 894 
7498 Ext. 3975, +1 (818) 880 
3800. 
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Creep Show 


P Mike Dawson. He's been living with his mother while recuperat- 
ing from a nervous breakdown after foiling an alien attempt at world 
conquest. Now, the aliens are back, decapitating folks in Crowley, Texas, 
and using the heads to power a soul-sucking generator in a parallel uni- 
verse known as the Dark World. 

Two years ago, the first Dark Seed videogame won critical praise and 
awards for its use of the brilliant surrealist art of Swiss painter H. R. 
Giger. Dark Seed II is a more than worthy follow-up. The denizens of 
Mike's fictional hometown comprise a motley assortment of eccentrics 
and wackos. The simpleness of this small town is just as unsettling as 
the Giger-illustrated Dark World, where the biomechanical architecture 
carries vaginal and phallic overtones. You sense something's not right in 
Mike's childhood burg because of its very banality. 

Most of the fun in playing the game comes from matching up locations 
in Mike's world with their counterparts in the Dark World and figuring 


out how Mike's actions on one plane affect things in the other. Take the 
merry-go-round in the carnival, for instance: it turns into a rotating 
power generator that uses human heads as batteries. 

For a videogame lead, Mike's a jarringly unsympathetic character. He 
cracks cynical jokes that aren't funny. He's a bitter man, resentful of the 
fact that Rita - his former high-school sweetheart - spurned him. As it 
turns out, his misogyny becomes pivotal to the story line. The twisted 
ending not only hints at a darker, more sinister sequel in the future but 
underscores a moral lesson: being like Mike won't get you far. 

Dark Seed IT's ghastly quotient really takes off when characters from 
both worlds cross over. But there's not a lot of gore here. Like any good 
horror film, Dark Seed II doesn't depict violence. What it's damn good at 
is presenting a creepy atmosphere, the kind of creepiness that gets right 
under your skin and festers. - Howard Wen 


Dark Seed Il CD-ROM: US$69.95. MGM Interactive: (800) 646 5808, +1 (310) 449 3000. 
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Aggro Anime 


ext time you're at the video store looking for 

that elusive funny action movie with a little bit 
of sex thrown in, forgo the old standbys and hunt 
down a relentless Japanese anime feast called Ninja 
Scroll. This film delivers the visceral goods with a 
back story deep enough to keep it out of the “mind- 
less" camp. 

Ninja Scroll pits its hero, Jubei - a ninja who 
answers to no man - against giants made of stone, 
snake-women, and a nasty troll whose hunchback is 
filled with killer wasps. Mixing the mystical with the 
fantastic, the film draws you into its universe of feud- 
ing clans and ancient rivalries in a time when loyalty 
and commitment meant more than who's cutting the 
biggest paycheck. The dub is of such an exceptional 
quality you forget that it wasn't originally scripted 
in English, except that the word "technique" seems 
to be in every other sentence. 

What's neat about Ninja Scroll is that, should you 
choose not to follow the story line closely, the visuals 


Relentless it may be, but mindless it's not. 


are rich enough to satisfy your senses, providing an 
excellent backdrop for an afternoon of e-mail and 
loud rock. A typical scene shows two ninjas throwing 
stars that drill their enemies faster than machine- 
gunfire ever could; another features the stone mon- 
ster, known as Tessai, tearing the arms right off the 
leader of the Koga ninja clan. This works for the atten- 
tion-span deficient but only scratches the surface of 
the viewing experience. And the plot manages to dig 
far deeper than most of the high-concept fare that 
streams out of Hollywood. 

The intimacy between Jubei and his female ninja 
partner, Kagero, is perhaps most surprising to see in 
an anime art form. After all, when's the last time you 
saw a cartoon film in which the female lead poisons 
any man who sleeps with her? - Todd Krieger 


Ninja Scroll: US$19.95. Manga Entertainment Inc.: +1 (312) 
751 0020, fax +1 (312) 751 2483, on the Web at http://www 
.manga.com/manga. 
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The complete picture 


“SonicNet makes the most 
of the [web]...more footage 
of bands than you can fit 
into a Ken Burns documetary.” 
— Stephanie Syman, ROLLING STONE 


. . courts the paperless medium as it 
was meant to be courted...slicker than 
most music rags and sheer volume 

comparable to Blender." 
— Mary Chen, BOSTON PHOENIX 


4 , the discussion [on SonicNet] 
is, well, shall we say, 
...uninhibited.” 

— Bill Frischling, WASHINGTON POST 


The 5th best thing in Multimedia for 1995. 
— ENTERTAINMENT WEEKLY 


^|f yov're a geek 
(or just look like one), 
this is the place to be." 


— Steffie Nelson, HUH/RAYGUN 


One the 10 essential Alternative 
Music Web sites. — PC COMPUTING 


"SonicNet is one example of how an 
old medium—rock and roll— 
can be reinvented on the internet." 
— Charles Rennet, NEW YORK MAGAZINE 
— 


http: //www.sonicnet.com 


1. Infowar 

The US military is convinced that wars of the future will be fought in 
cyberspace. These infowars will marshal armies of hackers, viruses, and 
worms to destroy nations by destabilizing their electronic infrastructure. 
But would a country such as Somalia even notice the destruction of a 
few FidoNet nodes? Even in the US, one wonders if the first reaction 
would be terror or just calls demanding to know why cable is out again. 


2. Net Politics 

It wasn't long ago that people really believed the Net would usher in an 
era of participatory democracy. Today, you still hear a lot about how the 
Net affects politics, but things look a lot less encouraging. Sure, the Net 
is egalitarian and lets everyone be a publisher. But on the Web, that has 
largely translated into goofy Bob Dole parody pages. And sure, politi- 
cians can use the Net to talk directly with constituents. But on the Web, 
that has just meant stripping out the cheesy GIFs from a politician's 
direct-mail campaigns and slapping them into HTML. Ross Perot's 
national town hall sounds better and better. 


This Month's Hype Position Expected 


Overhyped Memes Level Last Month Lifetime 
— Infowar — dy ý 11 months 
. Net Politics dy 2 30 months 
u diquitous GPS O 9 months 
Stock Market Excess B dy 6 months 
web Indexing Wars dy Ro] 3 months 


O= Embryonic meme ý- Meme on the rise dy = Mass-media meme Mn About to die from overexposure 


HYPE LIST 


3. Ubiquitous GPS 

It's easy to make fun of those old predictions that computers would 
never be important. But overestimating a technology's usefulness is just 
as pernicious and a lot more common. Look at the Global Positioning 
System. In the public's mind, GPS has become an all-purpose sentinel: it 
will help us locate land mines, lost children, and car keys. But this misses 
the point. GPS is about knowing where you, not other objects, are. 
Radio beacons - or hell, even maps - find things better. Just because 
GPS watches from the heavens doesn't make it an omniscient god. 


4. Stock Market Excess 

| love attempts to fit messy, real-world capitalism into the idealized 
world of economic theory. Take, for example, the rush to justify the 
stratospheric price-to-earnings ratios for Netscape and Pixar. Both have 
huge market valuations and a trickle of profits. My favorite justification 
is that US investors are no longer interested only in short-term profits. 
Yeah, right. As if everyone won't pull out at the first sign of trouble. 

5. Web Indexing Wars 

The battle over which search engine indexes the most Web pages 
sounds increasingly like porno stars advertising dick size. First, Lycos 
trumpeted its claim to index 5 million URLs. When Inktomi boasted of 
1.5 million pages, others began to talk about "quality." And, they may 
be on to something. After all, the usual problem with searching the Web 
is finding too many documents. Maybe size doesn't matter after all. 


- Steve G. Steinberg (hype-list@wired.com) 


Edgar Says 


y expectations for The 
Dark Eye were high. 

Boasting an impressive roster 
of talent - including ethereal 
music by Thomas Dolby, stop- 
motion animation by Doug 
Beswick (Beetlejuice), and 
dialog read by William 
Burroughs — and with three 
of the four stories based on 
19th-century author Edgar 
Allan Poe's most celebrated 
works, The Dark Eye seemed 
poised to usher in a new era 
in CD-ROM sophistication. 

The Dark Eye is billed as 
a role-playing adventure 
game. As a visitor to a Victori- 
an-era household filled with 
secrets of the past, the player 
interacts with occupants, 
inhabiting different personae 
in an effort to unravel charac- 
ters’ mental and emotional 
histories. Toxic fumes and 
wines free your mind and 
plunge you into a dream state, 


Open your mind. 


where the stories take shape. 

To its credit, the game's 
haunting soundtrack and wist- 
ful subject matter inspire 


. moments of profound emo- 


tion. This is one of the few 
CD-ROMs with genuine heart. 
Yet in the end, getting a 
handle on the game's com- 
plex, high-concept interface 
made navigating this surreal 
world more frustrating than 
it was worth. The devices con- 
structed to move you through 
the storybook realm often 
break up the rhythm of the 
narrative. The Dark Eye is still 
one step away from bringing 
us all to the promised land 
of perfectly realized "Iook Ma 
no code" multimedia. 
— Todd Krieger 


The Dark Eye CD-ROM: US$50. 
Inscape: (800) 693 3253, 

+1 (310) 312 5705, e-mail 
inform@inscape.com, on the 
Web at http://pathfinder.com 


/inscape. 
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Cred Contributors 


Jeff Baskin is a writer and editor living in Santa Cruz, California. He is 
hard at work on his magnum opus, Lawrence Welk in Cyberspace. 


Shoshana Berger (sushisho@well.com) looks at dirty pictures on the 
Net and writes for SF Weekly, Raygun, Bikini, huH, The Annex, and 
HotWired. 


Colin Berry (cpberry@aol.com) is the author of Sybex's Pocket Tour of 
Music on the Internet. He contributes regularly to SF Weekly, Option, and 
HotWired. 


Gareth Branwyn (garethb2@aol.com) is senior editor of DOING bOING, 
creator of the HyperCard program Beyond Cyberpunk, and contributes 
to Artpaper, Futurist, The Whole Earth Review, and Utne Reader. 


Chris Clark, vice president of GCI Group, an international public 
relations firm, was responsible for putting Cracker Jack on the Internet, 
and he’s not one bit sorry. 


Phil Hall is a New York-based writer and film scholar whose work has 
appeared in numerous American and British publications. 


Peter Herb (p/herb@aol.com) is an attorney in New York City who plays 
guitar and can be found most weekdays wearing a bow tie and sus- 
penders. 


Chris Hudak (cthulhu@sirius.com) is a writer for Mondo 2000, Next 
Generation, Flux, and The Net, and the humble protagonist of the Harlan 
Ellison story "Keyboard." He studies literature at Miskatonic University. 


Madeleine Jeanrenaud lives in England, where she writes poems and 
breeds gerbils. She likes to go on the Internet. 


Alastair Johnston is a letterpress printer and a teacher of graphic 
design who broadcasts over the San Francisco airwaves as Dr. Rhythm. 


Todd Krieger (tkrieg@sirius.com) is a reluctant nomad in search of the 
perfect chili dog. 


Tamara Palmer (trance@netcom.com) contributes to several publica- 
tions, including Option, URB, and LA Weekly. She is working on a chil- 
dren's book about music. 


Hari Kunzru (hari@wired.co.uk) does something quite important, 
though nobody is sure what. Mostly, he plays loud techno music in the 
Wired UK office. 


Steven Levy (steven@echonyc.com) is a fellow at the Freedom Forum 
Media Studies Center and a technology columnist for Newsweek. He is 
author of Hackers, Insanely Great, and Artificial Life. 


James Rozzi (rozzij@mail.firn.edu) is a freelance writer, woodwind 
musician, and teacher in the Orlando, Florida, area. 


Scott Taves (staves@interaccess.com) is the US manager of B&W Music 
and The Blue Room record labels and author of Pocket Tour of Games on 
the Internet. 


Paul Saffo (psaffo@iftf.org) is a research fellow at the Institute for the 
Future in Menlo Park, California. 


Dean Suzuki is a professor of music history specializing in experimen- 
tal music at San Francisco State University. A music critic, journalist, 
historian, and radio host, he is also writing a book on the evolution of 
minimal music. 


Rogier van Bakel (rogiern/@aol.com), as anagram enthusiasts will note, 
has Brave Ink Galore. He lives in Connecticut. 


Howard Wen sleeps — and lives — in Dallas, Texas. 


Brad Wieners (braddog@well.sf.ca.us) writes for Details, Time Out, and 
the San Francisco Bay Guardian, among other pubs. He will read any- 
thing that interests him. 


The Monitor that 
Shows You the 
Whole Enchilada. 


94'x127" 
active 
display area, 
159" 


diagonal. 


Portrait The Pivot 1700°has other 17" 
Gamers color monitors beat from top 
to bottom. It pivots from horizontal to vertical 
mode to give you the tallest, sharpest display 
you can get. Taller, even, than a 21" monitor! 
And much more affordable. So now you can 
read a full 85"x II“ page without scrolling. 
Call us today or, if you prefer, e-mail us at 
pdlcalif@aol.com for the whole story. 


http://www.portrait.com 


Integrated Computing Engines, Inc. (ICE) is hot. As a fast 
growing MIT spin-off, we're revolutionizing computer graphics by 


providing affordable PC and internet-based hi 


performance computing solutions. ICE is 


currently looking for the talent to fuel our 1996 growth. If you have an interest in 
driving the cutting edge technologies needed for applications like real-time rendering/ 
compositing, internet gaming, internet video servers, and believable VR, please contact us 
about joining our team. We provide an excellent salary, solid benefits, stock options, 
relocation, and a high-energy environment. 


DIRECTOR OF SERVICES 

Senior position. Develop and manage company- 
wide services, includes customer and partner 
support, training, and consulting. Proven experi- 
ence in high tech service management required. 
7+ years experience. Solution consulting experi- 
ence helpful. 


PRODUCT MANAGER 

Senior position. Responsibilities include product 
definition through delivery. Requires very strong 
background with hardware/software mix and abili- 
ty to interface with customers and suppliers. 7+ 
years experience required. Familiarity with high- 
performance graphics and imaging systems helpful. 


QA MANAGER 


Senior Position. Develop and manage QA process. 


Proven experience implementing systems and 
procedures and 7+ years experience. Experience 
with high-powered developers helpful. 


ADVANCED GRAPHICS ENGINEERS 
Create demonstrations of the fastest high-perfor- 
mance graphics solutions on the planet. Very 
strong background in some of the following areas 
helpful: parallel processing, compression, render- 
ing, imaging, internet, game development, virtual 
reality, and EDA. Strong ability to develop innova- 
tive software is critical. 


SYSTEM SOFTWARE ENGINEERS 

A variety of opportunities exist in compilers, 
tools, libraries, and porting. Work with a high 
octane team to create the 
company’s backbone soft- 
ware infrastructure. A 
strong knowledge of 
operating systems and 
tools with at least 2 

years development 
experience required. 
Parallel processing and 
graphics experience helpful 
for some positions. 
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SOFTWARE TO SAVEVOU TIME. 
Easily programmable buttons 

convert time-wasting stuff like double 
clicks, draglock and repetitive menu 
selections into speedy single clicks. 


Marble" doesn't have mechanical 

rollers that get jammed by dust 
and dirt as in other 
trackballs. Instead, 


patented electronic 


sensors track the 
ball's slightest 
movement with 
reliable precision. 
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Behind the best warranty in the 
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makes the mice and trackballs 
people love most. 


TrackMan* Mafble" is the latest in the world's most loved line of mice. All offer unique three button functionality and 
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Virtual Carnies 


Every day, the Net morphs into an 
ever more fun-filled virtual online 
theme park. Now you can check out 
the real deal. The National Associa- 
tion of Amusement Parks homepage 
(http://www.sgi.net/napha) offers a 
Denmark-to-Disneyland history of 
amusement parks - for instance, did 
you know that the pleasure gardens 
of medieval Europe were the fore- 
runners of our modern wonder- 
lands? Bakken, a park opened just 
north of Copenhagen in 1583, 
remains to this day the oldest oper- 
ating park of its kind. 

The site’s undergoing a redesign, 
so we can't guarantee that the 
quick-refresh virtual coaster ride 


will be there when you read this, but 
it's worth a look. Keep your arms 
inside the vehicle at all times. 
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So Sue Mel 


Would you trust legal information from a Web 
site that tosses out such phrases as "Get your 
rocks off" and "Sue your butt from here to 
Siberia?" Regardless, the 'Lectric Law Library 
(http://www.inter-law.com/) has something for 
everyone, from legal eagles to do-it-yourselfers, 
all served in bite-sized chunks generously pep- 
pered with snide remarks. Curious about 
sweepstakes scams? Wondering about the 
legalities of lie detectors or drug testing in the 
workplace? What about your legal rights if you 
receive a rain check from your local grocery 
store? It's all here, as are legal forms, statutes 
and case law, scholarly commentary, and, of 
course, lawyer jokes. 

Be sure to check out the News Room. In addi- 
tion to housing case histories pertaining to the 
Menendez trial, the Oklahoma City bombing, 
and O. J. (“enough junk to gag a wart hog," it 
warns), it also details the library's trademark 
dispute with Interlaw Inc. over the use ofthe 
domain name inter-law.com. 

Even if you don't appreciate the humor 
on show, the library's lighthearted attitude 
makes for easy, browsable reading. In the site's 
own words, "No one has accused the library of 
being boring." 


Among the delectable morsels offered by 
Doctor Fellowbug’s Laboratory of Fun and 
Horror, The Daily Noise page ranks among 


the best. Surf to http://www.dtd.com/noise/ 
to catch the sample of the day! 


Book 'Em, Danno 


They sure do grow 'em different in Texas. When 
| got wind of the Dallas Police Homepage, | knew 
had to check it out. Most law-enforcement 
sites are at worst hURL candidates, at best 
sources of raw material for cobbled-together 
desktop patterns of the country's 10 most want- 
ed. Not the DPD's. These cowboy cops got it 
going on. This page is well designed - official 
yet appealing - and the content is the best 
example l've seen yet of a virtual community 
policing effort. 

Located at http://www.airmail.net/dpd/, the 
site details a slew of crime-prevention programs 
that actually help people, while also giving 
crime statistics and their geographical break- 
down. (I like clicking on color-coded maps and 
checking out the homicide rates of cities I've 
never been to.) 

The DPD has removed "jack-booted govern- 
ment thugs" from my lexicon. According to Tim 
Allen, an officer in the Computer/Crimes Analy- 
sis Unit, “The local FBI office thinks we're too 
liberal, because we believe in things like PGP, 
good search warrants, and First Amendment 
rights on the Internet." Imagine that, and in 
Dallas no less. 
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Keyboard Envy, and So Much More 


It won’t ask you about your mother, your 
childhood, or your recurring nightmares 

of homicidal doughnuts, but http://sunsite 
.unc.edu/jembin/mb.pl will deliver a Jungian 
personality analysis via CGl-script. Get 
supine and plot your propensity for intro- 
spection and spontaneity, among other 
personal quirks and qualities. Couch sold 
separately. 


Wholly Webbed 


Although Buckminster Fuller first wrote 
about whole systems in his 1969 work Oper- 
ating Manual for Spaceship Earth, a systems- 
based idea of connections among all things 
has managed to shrug off exacting defini- 
tion. With strong regard for a universal 
holonomy, strengthened in resolve by 
scientific explorations in chaos, complexity, 
and quantification, members of the Whole 
Systems discussion group share provocative 
notions that would make Fuller proud. 
Topics have included: Virtual Society and 
Sustainability, New Circuit Designs for 
Motherboard Earth, Object Orientation 
Paradox, and Social Artistry. A short quote 
by pdx4d@teleport.com is a good example 
of the substantive content: "What you see 
on your screen is more nature - human lan- 
guage variables shifting this way and that, 
propagating waves of meaning, all within 


President Nixon 
wishes you a 


Epbpy Birthday 


And so does Mahatma Ghandi, Marilyn 
Monroe, Humphrey Bogart, the Beatles, 
Howard Hughes and just about every other 
newsmaker of the 20^ century — right from 
your PC on CD-ROM. 


Each Multimedia Yearbook interactive 
greeting card packs a year's worth of fun, 
facts and footage of your favorite year from 
1929 through 1975. Each CD-ROM 
features rare videos of world events, music, 
movies, theater, sports and people in the 
news. You can also test your knowledge 
with a fun-filled multimedia trivia game. 


nature's biome, and not consciously guided 
by any one ego." 


— Perfect for — 
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in the paradigm's evolution. 
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470 à flurry of innovation. To optimists, 
such as Michael Rothschild, leader of the 
“bionomics” movement, no worries seem 
warranted, no doubts worth dignifying. 
“Information technology is just beginning 
to stimulate the most powerful tsunami 
of economic growth in human history," he 
writes. *For many decades the economic 
pie will grow faster than the population, 
and the widespread rise in living stan- 
dards will make appeals to class warfare 
sound increasingly absurd.” 

Economists somewhat more sober than 
Rothschild reckon he has at least half a 
point. Stanford's Paul Krugman, for 
instance, notes that the first effects of 
the Industrial Revolution in Britain were 
declining real wages for most workers 
and a leap in inequality; it took a half cen- 
tury before technological progress pro- 
duced widespread middle-class affluence. 
Stephen Roach, the chief economist at 
Morgan Stanley and a bit of a fetishist 
about productivity, points out that some- 
thing similar happened in America after 
Whitney's cotton gin hit the fields - first 
*profound shocks to the entrenched way 
of life,’ then a “renaissance in worker 
productivity.” Both men 
consider a repeat of that 
pattern likely. 


Ultimately, the tidal is just beginning to 


forces Krugman and 


"Information technology 


remain the party of big labor and Republi- 
cans the party of big business. The attrac- 
tion of Clinton in 1992 was that he offered 
a “third way” - a new mode of thinking 
that transcended the old categories, that 
embraced the market while still asserting 
a role for a modernized, less-bureaucratic 
government. Whatever you thought of 
Clinton's economic prescriptions, his diag- 
nosis was acute. He got it. 

In 1992, his opponent didn't. But what 
about now? Isn't there any Republican 
who gets it this time? 


I spent last Labor Day 
with Pat Buchanan. 


It seemed ideal: what better way to geta 
bead on the candidate laying claim to being 


the working-class hero of 1996? Buchanan 


didn't disappoint. Speaking from a band- 
stand in the middle of a small lake at a 
park in central Florida, where the Townley 
Manufacturing Company was throwing its 
annual Labor Day barbecue, Buchanan 
looked small, distant. But his message was 
right there, as ever, in your face. 

“Bill Clinton has sacrificed the Ameri- 
can worker at the altar of his New World 
Order,” he exclaimed. “This 
New World Order is being 
constructed not for the 
benefit of you and other 
American families, but for 


Roach are talking about . stimulate the most the benefit of a corporate 
can’t be held back by the and financial élite that has 
government. But they powerful tsunami no loyalties except to the 
can be impeded or has- bottom line of a balance 
tened, diverted or chan- of economic growth sheet. While the profits of 
neled. Trade and taxes, multinational corporations 
deficits, subsidies, regu- in human history.” are soaring, the real incomes 


lations, immigration, 

infrastructure, education and training, 
research and development - all are areas 
where the state can do right or wrong by 
the new economy. 

A switched-on Republican party and a 
switched-on Democratic party would offer 
different sets of policies, both plausible, 
to help make good the promise and help 
cope with the perils of the new economy. 
Yet for either side to devise such a post- 
industrial platform would require getting 
beyond its industrial-era identity and con- 
stituencies. So far, no dice. Democrats 
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of working Americans have 

been falling steadily for almost 20 years.” 

Later, Buchanan shook countless hands 
- including that of Ollie North, who also 
was at the Townley shindig and might, 
Buchanan suggested (jokingly?), make a 
superb running mate - then appeared on 
CNN opposite Labor Secretary Robert 
Reich, with whom he had startlingly few 
disagreements about the state of the 
nation’s work force. After that, Buchanan 
assured me he was aware of the new 
economy’s benefits. “The medical break- 
throughs, the computers, my 37 varieties 


asg 


of shirts,” he listed. “But we’re paying a 
price for all these consumer goods. The 
social fabric is tearing. Sure, there are 
winners: knowledge workers, stockbro- 
kers, people like me. But there are even 
more losers: people who work with their 
hands, with tools, machines. They’re 
alienated from this go-go, turbocharged, 
two-tiered global economy. They want the 
old America back.” 

A few months on, Steve Forbes begged 
to differ. “The economic transformation 
that we’re on the threshold of will unleash 
an expansive future for America, a future 
far greater than anything we’ve ever seen 
before,” Forbes predicted (aptly enough) 
via cellular phone. “The industrial ma- 
chine age was about hierarchies, moving 
assembly lines, big companies, big unions, 
big cities, and big government. The thrust 
of this new economy is more Jeffersonian. 
It gives power to individuals. It gives pow- 
er to people to do things regardless of any 
physical presence. And we’re just atthe 
Model T stage of it. Eventually, everyone 
will benefit." 

Buchanan and Forbes are the yin and 
yang of the Republican presidential race; 
only they seem to realize that the economy 
is experiencing an epochal change. Usual- 
ly, with an event of this scale, even people 
with keen vision don't scope the change in 
its fullness - it's too large, they're too close. 
Buchanan and Forbes carry this tendency 
to opposite extremes. When it comes to the 
new economy, Forbes sees only the upside, 
Buchanan only the down. When it comes to 
the future, Forbes's optimism is unbound- 
ed, Buchanan's pessimism pristine. 

The fact that neither can win (Ameri- 
cans, even Republicans, are as unready 
for an unvarnished plutocrat in the White 
House as they are for a former TV pundit 
with ardent backing from the clenched- 
fist-and-camouflage crowd) doesn't mean 
they don't matter. Quite the opposite. On 
the economy, both men represent impor- 
tant strains of Republican thought; and 
because both of them appeal to substantial 
blocs of primary voters, their presence in 
the campaign has drawn out those strains, 
influencing the positions and the rhetoric 
of more mainstream candidates such as 
Dole and Gramm. 

Buchanan's sway has been most perni- 
cious. Buying unreservedly into the theory 
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that native-born Americans are suffering 
from competition with low-paid immi- 
grants and foreign workers, Buchanan 
proffers a two-pronged policy. First, a five- 
year ban on legal immigrants, matched 
by a vigilant effort to keep out illegals. 
Second, a trade war. Buchanan would like 
to dismantle foreign trade agreements 
like NAFTA and the 1994 GATT accord, 
and he would slap a 10 percent tariff on 
all Japanese goods, a 20 percent tariff on 
Chinese goods, and a tariff of unknown 
size on goods from developing countries. 
“And that’s just the start,” he told me. 
“Once we get a toe in the water, then we 
swim out. My plan would be to gradually 
transfer the tax burden away from the 
taxing of American income and savings, 
and toward the taxing of consumption of 
foreign goods.” 

No other Republican espouses a protec- 
tionism this naked. Lamar Alexander calls 
Buchanan’s views “ostrich politics,’ and 
Gramm decries them as “a dagger aimed 
at the heart of everything we stand for.” 
Yet neither the former Tennessee governor 
nor the Texas senator is exactly a tribune 
for the virtues of free trade. In the entirety 
of a much-trumpeted speech last Novem- 
ber on the dangers of protectionism, 
Alexander managed never to mention 
NAFTA or GATT. For his part, Gramm 
panders to economic isolationism on the 
stump by trashing last year’s Mexican 
financial rescue, asking crowds, “Who’s 
gonna bail us out when we go broke?” 

The most egregious hedging of all, 
though, has been by Dole, who had earned 
a reputation over a long career as an 
unflinching free-trader. But after backing 
NAFTA in 1995, he waffled on the GATT 
deal the next year, emitting strikingly 
Buchananite noises about the new World 
Trade Organization and the possibility of 
it impinging on American sovereignty. 
Now Dole declares *we're choking on free- 
trade agreements" and argues that there 
should be a *cooling-off period" before 
any more - say, extending NAFTA to Chile 
- are formulated. 

Less noticed, but equally telling, is the 
Republican retreat on immigration. Not 
surprisingly, all the candidates agree that 
illegals must be stopped, though none 


goes quite as far as Buchanan, who sug- 
gests building a Berlin-style wall or 
“putting the National Guard all along our 
southern frontier.” What is surprising is 
that most echo Buchanan’s call to curtail 
legal immigration, if in softer tones. 

Waning Republican faith in open bor- 
ders and open trade is the most ominous 
sign of what the party’s ascendance might 
mean for the new economy. It’s doubtful 
that slowing immigration or throwing up 
tariff barriers would do much to solve the 
problem Buchanan has correctly identi- 
fied. Economists reckon that immigration 
is responsible for only a tiny percentage of 
the wage slowdown of the past 20 years. 
And although cheap foreign labor has 
had a greater impact, protecting workers 
in industries facing import competition 
would likely lead to countertariffs that 
would threaten jobs in export industries. 

More to the point, even if a few workers 
felt better as a result of “tough” trade and 
immigration policies, such cures would 
cause a host of crippling new ailments. 
Among the information-based industries 
key to America’s future, foreign markets 
are critical. Microsoft, for instance, rakes 
in nearly 60 percent of its revenues from 
abroad - which is why Bill Gates and his 
fellow high-tech bosses lobbied hard for 
NAFTA and for GATT, and why they (like 
virtually all mainstream economists) are 
avid supporters of extending such trade 
agreements as far and as fast as possible. 

They are also, not coincidentally, bois- 
terously pro-immigration. From famous 
names like Intel’s Andy Grove to countless 
lesser-known figures, foreign-born work- 
ers have been central to the success of 
the high-tech sector; according to George 
Gilder, fully a third of Silicon Valley’s 
engineers are immigrants. No wonder an 
attorney from Microsoft recently testified 
to a congressional committee that immi- 
gration restrictions could render the 
information highway “stillborn.” Gilder 
goes even further, arguing that “a decision 
to cut back legal immigration, as Congress 
is contemplating, is a decision to wreck 
the key element of the American techno- 
logical miracle.” 

No doubt, this is not what Dole or 
Gramm or Alexander intends. They’re 
merely trying to tap into the fears that 
propel Buchanan’s campaign 182 > 
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4181 rhetoric. But by edging ever closer 
to his ideas, the establishment Republican 
candidates are playing with fire. They may 
not want to throttle the new economy, but 
Buchanan, in his heart of hearts, wants 


nothing more. 


Sc Forbes, in contrast, 


wants nothing less. He welcomes immi- 
grants and yearns for more free-trade 
deals. His ebullience about the prospects 
of the new economy is genuinely infec- 
tious, and his grasp of the underpinnings 
of the digital revolution is surprisingly 
firm. (He is the only Republican who, 
when asked about the new economy, men- 
tions the Net.) Jeffrey Eisenach, an adviser 
to Gingrich and head of the Washington- 
based Progress & Freedom 
Foundation, deems Forbes 
*by far the most informa- 
tion-age-oriented candi- 
date in the race." 

The only thing Forbes's 
approach to the new 
economy shares with 
Buchanan’s is that it has 
two planks. One is “rapid 
deregulation of telecom- 
munications, instead of 
what we see now, where 
one industry shafts another because it's 
got the votes on some congressional com- 
mittee; we need to open things up and let 
consumers decide.” The other, the core 
of Forbes's campaign, is to “scrap the tax 
code and replace it with a flat tax that 
lowers rates across the board to 17 per- 
cent.” By “zeroing out" the capital-gains 
tax, Forbes contends, his plan would *spur 
the full power of technological invention 
and economic growth." 

On telecom reform, every Republican 
agrees with Forbes, at least in theory - but 
then, so do most Democrats. The question 
is what that means in practice. The history 
of telecom deregulation shows that con- 
stituencies always trump convictions. | 
Whether a Republican party still wedded 
to big business, and therefore caught 
between warring entrenched monopolies, 
can alter that pattern remains to be seen. 
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Forbes's ebullience about 
the new economy is 
infectious, and his grasp 
of the underpinnings of 
the digital revolution 


is surprisingly firm. 


What the 1995 telecom debate did show, 
however, is that both Republicans and 
Democrats think excessive regulation is 
bad - except when it comes to content. 
Failing to comprehend the crucial connec- 
tion between free expression and econom- 
ic progress in a networked world, the two 
parties joined together for one of the more 
obscene acts of legislative fornication in 
memory, giving birth first to the Exon 
Amendment and then to its wretched sib- 
ling in the final version of the telecom bill. 
Has any Republican candidate, Forbes 
included, spoken out against censoring 
the Net? Be serious. 

Instead, they speak incessantly of cut- 
ting taxes. Indeed, historians will one day 
note that 1996 was the year when supply- 
side economics finally won out over a 
more traditional brand of Republicanism, 
which held that cutting the deficit was 
so critical that tax increases could be 
tolerated in its service. 
Forbes, whose regime 
would include no income- 
tax deductions, even for 
charitable giving or home- 
mortgage interest, takes the 
notion of a flat tax furthest. - 
But virtually all the others 
have embraced some ver- 
sion of what Dole refers to 
as “a lower, fairer, flatter 
tax system.” 

Beyond the sweet sound 
of the words “abolish the IRS,” the Repub- 
lican case for cutting taxes rests on a 
theory and a reading of history. The his- 
tory lesson, summed up nicely by Gramm, 
is that *since the 1950s, the rapidly rising 
tax burden, together with new competi- 
tion in world markets, has stifled growth 
in the economy and produced this stag- 
nant income problem." The theory is that 
slashing taxes will reignite vigorous 
growth, both by leaving consumers with 
more money to save or spend and, most 
important, by increasing the supply 
of capital available for businesses to 
invest in ways that make the economy 
more productive. 

Saying the Republicans' history is 
skewed would be like saying Ronald Rea- 
gan is getting on in years. America's tax 
burden - federal, state, and local, as a 
proportion of GNP - did rise in the 1950s 
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and 1960s, but since 1970 it has stayed 
roughly the same. “You put the numbers 
down on paper,” Burtless says, “and what 
you have is the most remarkable period of 
growth, the best productive performance 
in the history ofthe US, occurring when 
the tax burden was going up. The most it’s 
ever gone up in history. Then the tax bur- 
den stops going up and ... well, the last 

20 years have been pretty shabby. Now, 

I would never argue that the rising tax 
burden caused the growth of the 508 and 
’60s, or vice versa since then. But, unfor- 
tunately for the Republicans, the correla- 
tion goes in exactly the reverse direction 
of their theory.” 

If looking back in time makes one key 
Republican premise seem shaky, looking 
around the world makes another - that 
America is “overtaxed” in general - look 
silly. In fact, along with Japan, the US 
maintains the lowest tax burden of any 
advanced economy. Forbes and his like- 
minded rivals claim that isn't true where 
it counts - on capital gains, where US 
tax rates are quite high by international 
standards - yet their critique misreads 
the nature of the new economy. 

“In an era of global credit markets," says 
Shapiro, *companies everywhere have 
access to the entire world's capital, from 
which they can borrow freely at home and 
abroad. Republicans are right that capital 
still matters. But given borderless finan- 
cial flows, differences in the cost of capital 
reflect expected inflation rates, not differ- 
ences in tax policy.” Shapiro points out 
that although the capital-gains rate was 
cut four times between 1977 and 1985, 
the rate of growth of US net investments 
did not budge. 

Put all this aside. Also put aside con- 
cerns that a flat (or flatter) tax would be 
a sop to the rich at the expense of the mid- 
dle class, or that it would lead inevitably 
to greater budget deficits. Focus only on 
the Republican assertion that their tax- 
reform plans would, as Dole says, deto- 
nate “an explosion of job creation and 
economic growth," and assume that 
they're right. What then? If one of the fun- 
damental characteristics of the new econ- 
omy is that it yields ever greater rewards 
to the smart and the skilled while punish- 
ing less-endowed workers, then it's per- 
fectly possible that even a burst in GNP 
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would still leave much of the middle class 
and everyone below in the same bind. 
After all, the past two decades may not 
have been terrific compared with the post- 
war ones, but the economy did grow - and 
so did income inequality. 

Republicans (aside from Buchanan) 
have nothing to say about this. Literally. 
Ask Phil Gramm about wage stagnation, 
and he tells you that the solution is to cut 
taxes - odd, considering that wages are 
stagnating before taxes are accounted for. 
Ask Gramm about income inequality, and, 
after resisting the urge to declare you a 
socialist, he launches into a lecture about 
how the poor need to get out of the wagon 
and start pulling it like the rest of us and 
on and on, until you realize he's just not 
going to answer. 

Forbes is more responsive. Worry not, 
he says, growth will deliver prosperity 
to all. But when you mention to him that 
even Adam Smith (who knew that his 
beloved invisible hand would usually fail 
to steer the economy toward the optimal 
amount of public investment) would prob- 
ably make the case today for increased 
spending on, say, job training, Forbes 
retorts, ^The best training comes not from 
a government agency, because bureaucrats 
are the last ones who know what to train 
for, but from employers or from - I know 
it sounds frivolous - temp agencies." 

It's a strange moment in politics when 
Bill Clinton's views are closer to Adam 
Smith's than Steve Forbes's are, but there 
you have it. In 1992, Clinton told voters 
that America was suffering from two 
deficits: the budget deficit, naturally, and 
a deficit in public investment. Taming the 
first was indisputably necessary. But tam- 
ing the second - by spending vastly more 
on education, training, basic research, 
infrastructure, et cetera - was equally 
essential, for improving America's stock 
of “human capital” was the only way the 
country would remain competitive. And 
it was the only way all of America's work- 
ers would have a chance to share in the 
bounty of the new economy. The public- 
investment agenda was the soul of Clin- 
ton's campaign. He called it Putting People 
First. In November of 1992, not long after 
his victory at the polls, Clinton's economic 


wizards went to work on a plan to make 
their boss's pledges real. Hopes ran high. 
The Democrats controlled both ends of 
Pennsylvania Avenue; Clinton's ambitions, 
like his intelligence and charm, seemed 
immutable. 

Then reality - and politics - set in. 


On dark day last December, 


as the interminable budget battle raged 
on, Robert Reich was sitting in his office, 
staring out at the Capitol, musing about 
how it all went so horribly wrong. Of Clin- 
ton’s many confidants, nobody had more 
of a stake in public investment than Reich, 
an ex-Harvard lecturer whose 1991 book 
about the new economy, The Work of 
Nations, greatly influenced Clinton’s 
thinking, and whose advice during the 
campaign helped shape the message of 
Putting People First. As labor secretary, 
Reich had fought relentlessly for more 
money for education and training, a tussle 
which pitted him against other officials 
focused primarily on cutting the deficit. 
Yet, three years into the administration, 
the public-investment agenda had disap- 
peared, the Republicans had taken over 
Congress, and balancing the budget had 
become the sole goal of fiscal policy. “Pm 
afraid that, even though voters seem to 
be shifting their allegiance back toward 
the Clinton administration,” Reich said 
ruefully, “we’re still left without a man- 
date for the kind of public policies that 
would help shift much of the population 
in the direction the economy is shifting.” 
To Reich, the 1996 election will be a 
struggle for that mandate, with the voters 
confronting a choice between three starkly 
divergent approaches to the new economy. 
The first, he said, is “Republican trickle- 
down economics,” which holds that tax 
cuts will lead to growth and growth will 
benefit everyone. The second is “protec- 
tionism/nativism/xenophobia,” person- 
ified by Buchanan but “emanating from 
Democrats as well as Republicans.” The 
third option, Reich said, is “a strategy of 
adjustment and adaptation: embracing 
the opportunities of the new economy 
and investing in our workers so they can 
thrive in it; improving wages by upgrad- 
ing skills; turning our social safety 184» 
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4183 nets into springboards to better 
employment.” Clintonism, that is. 
Phrased like this - and you can bet 
this is just how the president will phrase 
it - the choice seems a no-brainer. The 
problem, of course, as Reich's glumness 
suggests, is that Clinton has manifestly 
failed to implement Clintonism. True, he 
completed two historic trade agreements, 
NAFTA and GATT, having in each case 
inherited both the deal and the huge polit- 
ical obstacles to sealing it. With NAFTA, 
getting the job done required an act of 
considerable political courage, as Clinton 
took on the bulk of his own party to pass 
the treaty with Canada and Mexico in 
Congress. With GATT, his foes were an 
unholy alliance of the Naderite left and 
Buchananite right, with a protectionist- 
leaning Republican House and a wobbly 
Bob Dole teetering on the edge of opposi- 
tion. Given these victories, and given his 
role in founding the Asia-Pacific Econom- 
ic Cooperation, Clinton stands today as 
the political leader most committed to 
economic internationalism in either party. 
But the boldness Clinton showed pro- 
moting trade has been sorely lacking on 
other new economy fronts. Having turned 
the information highway into a flashy 
campaign issue, for example, Clinton and 
his cyberpol vice president, Al Gore, 
handed telecom reform over to the same 
hoary lot of Capitol Hill barons who had 
for ages made no progress on the issue. 
Two years of fiddling produced a bill that 
died in the final days of a gridlocked Con- 
gress in 1994. With the Clipper Chip, the 
White House brushed aside not just priva- 
cy concerns but commercial ones - the 
whole high-tech industry protested - in 
favor of the law-enforcement bureaucracy. 
Most devastating, though, has been 
the evisceration of the public-investment 
agenda. In 1992, Clinton promised to 
pump US$200 billion over five years into 
human capital (education, training, 
apprenticeships), technological capital 
(R&D), and physical capital (highways, 
bridges, the environment). In 1995, the 
promise melted away in the face of the 
demands of deficit reduction and, crucially, 
the unwillingness of Clinton and congres- 
sional Democrats to attack entitlements 
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* and subsidies to make room for such new- 


style spending. What eventually emerged 
was a public-investment increase less 
than a fifth the size Clinton had pledged. 
Halfheartedly, Reich calls this *a modest 
foundation.” Burtless calls it “trivial - it's 
like the Nile is having a once-a-century 
flood and your response is to put three 
rows of sandbags on the riverbanks." 

Reviving the public-investment agenda 
looks hopeless. With Clinton, Dole, and 
Gingrich slouching toward a budget stale- 
mate as the presidential campaign began 
in earnest, the question of human capital 
was reduced to an abject irrelevancy. 
Republicans sought to hack into Clinton's 
programs, while the president was 
reduced to bellowing about protecting his 
“priorities,” when in fact he was merely 
advocating a less severe set of cuts to what 
was already a scaled-down version of his 
original vision. As the two sides continued 
to haggle, one thing, at least, was clear: 
balancing the budget will be a banner 
issue in the campaign, and Putting People 
First will not. 

That the two parties view these aims as 
mutually exclusive is perhaps the most 
damning piece of evidence that neither 
has a grip on the needs of the new econo- 
my. Despite what many Democrats think, 
a balanced budget is a prerequisite to 
prosperity in the 21st century. A little 
more than 10 years from now, Washington 
is going to be hit with the first splash of a 
tidal wave of retiring baby boomers. Pay- 
ing for their health care and pensions will 
be hard enough even with the government 
out of the red. With deficits still on the 
books, dealing with these costs would 
require tax levels that could severely hob- 
ble the new economy. 

Yet the Republicans have exaggerated 
the effects of a balanced budget, turning 
it, in Reich's words, *into a metaphor for 
restoring the golden age of economic 
growth, in which everyone participated." 
In fact, without better education and 
skills, many workers face a bleak future 
in the knowledge-based, information- 
driven system that's evolving. As Republi- 
cans ignore this problem - not to mention 
cutting the basic research they claim to 
support - many economists find Clinton's 
initial plans, if anything, too modest. They 
hold that even greater government invest- 


ments will be necessary to put a dent in 
the dilemmas of wage stagnation and 
income inequality. 

To invest massively while maintaining 
fiscal sanity would require a policy in 
tune with the new economy. One that cuts 
savagely into the hundreds of billions of 
dollars in corporate subsidies and tax 
breaks, which disproportionately favor 
yesterday's industries - farming, energy, 
transportation - at the expense of tomor- 
row's. One that takes the knife to a de- 
fense budget which gives the Pentagon 90 
percent of its average Cold War funding 
fully.a decade after Russian defense 
spending fell by two-thirds. One that 
reforms Social Security. Óne, in other 
words, that puts on the table the areas of 
spending both parties consider untouch- 
able, and one, therefore, that both parties 
consider impossibly radical. : 

They can no longer afford to think this 
way; the transformation being wrought 
on the economy by chips and bits - and 
by the forces of globalization and demo- 
graphics - is unstoppable, inevitable. 

The benefits and opportunities that flow 
from these changes will be many, and the 
government's main role in hastening their 
arrival is to avoid throwing up roadblocks 
in their path. Washington's ability to 
*manage" the economy, always more min- 
imal than many people (and especially 
many in government) imagine, is dimin- 
ishing every day. Its ability to inflict dam- 
age, however - by erecting trade barriers 
or imposing senseless regulations, for 
instance - remains intact. 

But the whirlwind of the new economy 
will also throw up consequences that gov- 
ernment is well placed, and will be com- 
pelled, to cope with. Even as optimistic 
a futurist as Alvin Toffler writes of the 
“immense social dislocations that are like- 
ly to flow from a change as profound as 
the Third Wave.” The sooner the political 
class acknowledges these dislocations and 
faces up to the choices they entail, the 
smoother the transition from an industrial 
to an information age will be. This is one 
reason the 1996 campaign could be so 
useful. If only its leading players weren't 
spending all their time either harking 
back to a past that can never be recovered, 
or preaching eloquently about a future 
they lack the courage to claim. m m m 
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4126 Gilder doesn't mind. Hell, they're on 
the edge of their seats. They've been sitting 
for about five hours straight, but not one of 
them wants to go home. They haven't had 
this much fun at a conference in years. Most 
important, they've all got their 375 dollars' 
worth. Like all writers, there is a little bit of 
the performer in Gilder (he got his start in 
speechwriting, so he knows the value of a 
good line), and if it takes hyperbole to stir 
some excitement - well, so be it. 

Afterward, the crowd retires to a banquet 
of extravagant hors d'oeuvres and micro- 
brews. Most people still have their name 
tags on. | remove mine and go incognito, 
sliding up alongside a small circle of people 
from Pacific Bell who are, pitifully, talking 
about their work. They glom on to my for- 
eign presence and pretty quickly ask me 
what | do for a living, hoping for an answer 
that might provide some conversational 


"Smart," one says. 


Perhaps, perhaps not. What the audience 
didn't know, and what this small circle of 
people didn't know, is that George Gilder is 
actually a huge fan of Andy Grove - so much 
so that Gilder devoted a huge chunk of his 
book Microcosm: The Quantum Revolution 
in Economics and Technology to the story of 
the early days of Grove at Intel. Gilder is also, 
ironically, an old friend of Lester Thurow; 
in fact, the two planned to take a limousine 
to the airport together after the conference. 
So the day's all been a bit of an act, it seems: 
George's hyperbole, the speakers' mock 
squabbling, et cetera. Ha ha. No harm done, 
old boy. All in a day's work. 

There's only one problem with that expla- 
nation. When George gets back to his hotel, 
he goes looking for his black limo, but it 
turns out Lester Thurow has left for the air- 
port without him. Ditched! With old friends 
like Lester, George has no need for old ene- 
mies. But, alas, have them he certainly does. 
Oh, yes. And there are quite a few things that 


“But l'd never trust my business to him." 


stimulation. But | don't want to talk about 
myself, so | tell them I’m an accountant. That 
usually does the trick. | ask them what they 
thought of George Gilder. 

"Smart," one says. 

"Really smart," says a woman. 

A third adds, “But d never trust my busi- 
ness to him." This comment provokes a 
chorus of nods. 

^| tell you what | really want to know,” 
says the woman who seems to like the word 
really. "| want to know, does he really believe 
all that stuff he says? | mean, does he really 
believe the CMOS chip will not survive the 
century? Does he really believe that five 
years from now the poorest schoolchildren 
will be getting a better education via com- 
puter than today's richest schoolchildren?" 

Heads start nodding again. 

"Right. We're techies. So when he says 'a 
factor of millions' or 'five' years, well ... you 
just don't use numbers that way. Well, we 
don't, anyway." 

The woman pipes in. “| mean, does he real- 
ly think he knows better than Andy Grove?" 
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his enemies would like George Gilder's audi- 
ence to know about the man. 


Deliverance 

Meanwhile, the day after his speech, Gilder 
is back in San Francisco, and from the airport 
we drive into the East Bay nether world. 
Gilder is under pressure to come up with his 
next grand theme. His last 9,000-word article 
for Forbes ASAP (for which George is the 
headliner) was all about emerging Internet 
software. Now he's promised his editor 
another 9,000 words on Internet hardware - 
who's inventing it, who's hot, and who's bark- 
ing up the wrong tree. The article is due in 
just 10 days; George has done a lot of the 
technical research, but he's held off writing 
anything until he gets hit with a way to tell 
the story - either a big theme or a person- 
ality to hang it all on. 

Gilder's articles will make up a book called 
Telecosm, which will be out sometime in the 
future from Simon & Schuster. Telecosm is 
the ultimate vaporbook; every year since 
1993, the byline on Gilder's Forbes articles 


has promised the book "later this year," but 
now it's looking like a fall 1996 publication. 
It's just very hard to write a book about 
emerging technologies, since by the time 
the book gets copy-edited, typeset, printed, 
and shipped, the subject matter isn't so 
emerging anymore. Gilder swears this piece 
on Internet hardware will be his last to 
include in the book. Except maybe just one 
more on the physics of the electromagnetic 
spectrum. Nevertheless, it will be worth 
the wait; there are dozens of books on the 
potential consequences of all these new 
technologies, but Gilder's is the most 
grounded in the specifics of the technology. 
Like other firebrands such as Camille Paglia 
and Lewis Lapham, Gilder has that knack for 
supporting his forecasts in such a way that 
even if you disagree with him, merely by 
reading his work you come to know your 
own opinion better. For instance, his Inter- 
net-software piece landed on subscribers' 
desks the same week as the launch of Win- 
dows 95 - launch, as if it were an Apollo 
mission. While pundits around the country 
were weighing in with their opinions about 
whether Win 95 was a worthwhile operating 
system, Gilder's piece raised the question 
whether operating systems en masse might 
be made obsolete by "dynamically portable" 
software - programs that compile line by 
line in real time. 

Gilder drives into Contra Costa County, 
a maze of look-alike office parks and anon- 
ymous brown foothills. He gets lost for a 
while and has to call ahead to get directions. 
Eventually he pulls into the parking lot of 
Livingston Enterprises Inc., a little 90-person 
company that has gained a huge share of 
the market for Internet servers and routers. 
Importantly to George, these guys have 
grabbed that market merely by having the 
best products - they have no well-known 
figurehead, they haven't accepted any out- 
side investment, and they don't even have a 
public relations department. Gilder doesn't 
normally care to hobnob with CEOs, since 
they're usually too high up in a company to 
really know what's going on, but Livingston's 
CEO, Steve Willens, still has a hand in prod- 
uct development. 

Steve greets George in the lobby and 
takes him into a conference room. 

Every time Gilder meets an engineer, they 
go through this sort of cascade of language 
syntax, negotiating like two modems, 188» 
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«186 trying to find the most efficient level 
of conversation they can hold. It ends up 
sounding like the dueling banjo scene from 
Deliverance: 

George: “Hi, nice to meet you. Hey, that's 
a sweet access router over there. Wow, 
both Ethernet and asynchronous ports?" 

Steve: "Yeah, check this baby out - the 
Ethernet port has AUI, BNC, and RJ-45 
connectors." 

George: "So for packet filtering you went 
with TCP, UDP, and ICMP." 

Steve: "Of course. To support dial-up 
SLIP and PPP." 

George: "Set user User Name ifilter Filter 
Name.“ 

Steve: "Set filter sI. out 8 permit 
192.9.200.2/32 0.0.0.0/0 tcp src eq 20." 

George: "00101101100010111001001 
110110000101010100011111001." 

r es nem epa eO 


Steve clearly has the right stuff - and if Steve 
says there are problems, then, well.. 

“I'm really going to have to bear down on 
the science," George says while looking at 
his electronic day calendar, hoping to find 
some free time in the days ahead. Unfortu- 
nately, he has to give a speech in Hollywood 
the next day and from there fly on to Aspen 
for yet another conference. He looks exas- 
perated. "| can't..." He tries again. "It's hard 
for me to write, even to think, on days l'm 
giving speeches." I get the feeling he wishes 
his public life would disappear for nine days, 
but George Gilder has nobody to blame but 
himself: he makes his own schedule. Unlike 
other prominent consultants, George has no 
publicist and no assistants - nobody speaks 
for George Gilder but George Gilder. This is 
an admirable attempt to keep his life his, and 
it suggests Gilder is not just an act - which 
goes back to the really question: maybe he 
really does believe the Internet will increase 
the power of a person at a computer by 
"a factor of millions." 


If waking up as a cockroach is Kafkaesque, 
then Gilderesque would be waking up 
as George Jetson's boy, Elroy. 


George: "Really? Wait, you lost me there." 

Steve Willens has never had a writer ask 
about his machines in this much detail 
before. Pretty soon he’s spilling his guts 
about the history of the company, and sev- 
eral times he has to stop himself before he 
reveals confidential information. The two 
men talk for about three hours, until just 
about every Livingston employee has gone 
home for the night and Steve Willens begins 
to yawn. George is still pumped up. He loves 
to learn. Reluctantly, he gets steered toward 
the door. 

When he reaches the car, Gilder looks wor- 
ried. He has only nine days left, and he real- 
izes he still has a ton to learn. At one point in 
the interview, Willens told him that he be- 
lieves there are technological problems with 
piping the Internet into the home via coaxial 
cable. Until that time, George had been of 
the opinion that cable is the natural and 
obvious hookup, and he had been going to 
predict that cable-modem manufacturers 
will be hot. But George respects Steve - 
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Daunted by the coming weekend in 
Aspen, George focuses on a few bright spots. 
"There's a digital satellite company near 
Aspen ... maybe I'll stop in for a visit. And 
there's Ajax -" Ajax is the ski mountain loom- 
ing above Aspen Village, which at this time 
of year makes a great hike. “I wonder if my 
knee will be better by Friday." 


The Jetsons 

Back in the early summer of 1981, George 
Gilder's supply-side treatise Wealth & Poverty 
made it to position four on The New York 
Times Best Sellers list and was being called 
"the bible of the Reagan revolution." Reagan 
kept telling the public that government 
could raise revenues by cutting taxes, and 

as this seemed an inherent contradiction, 
everybody bought George's book to have 
the riddle explained - cutting taxes would 
stimulate entrepreneurship, increasing the 
taxable base of the economy. (For a point of 
reference, Reagan also insisted that federal 
mental hospitals were merely group homes 


Hse 


for idle bums, predicting that if we closed 
the hospitals it would stimulate the lazies to 
get jobs.) The sudden attention was more 
than a bit of a surprise for George, since the 
book’s first printing had been a mere 5,000 
copies. He was trotted out on all the talk 
shows and asked to express his views in crisp 
sound bites, which he did somewhat reluc- 
tantly. What nobody knew was that George 
was already hot on a new topic and had a 
secret ambition. 

He'd read Tracy Kidder's The Soul of a New 
Machine, and boy - that was really "it," that 
was the stuff. What a book! Then George 
found himself talking with a friend, Peter 
Sprague, who back then was chair of Nation- 
al Semiconductor Inc. Peter told him that not 
only could they put scores of transistors on 
the head of a pin, but that they could put 
scores of transistors on the tip of a pin. The 
tip of a pin! That did it. 

George looked up The Rosen Electronics 
Letter, found a list of semiconductor com- 
panies, and picked the one at the bottom 
of the list, Micron Technology Inc. George 
wrote an article on Micron for Forbes, and he 
was hooked. Then he called Ben Rosen to ask 
for a free subscription to Ben's newsletter. 

By chance Ben had read George's piece in 
Forbes, and Ben had gotten the misimpres- 
sion that George knew a heck of a lot about 
semiconductors. So Ben said, "No, you can't 
have a free subscription, but how about 
you report on semiconductors for the news- 
letter?" George jumped at the chance. He 
wrote nine pages every three weeks for 
about a year and a half. He attended classes 
at Caltech from Carver Mead, who became 
his sage. He got neck deep in the science. 

What emerged from those years was 
Microcosm, a detailed history of the semi- 
conductor industry. The book stands up as 
well today as it did when it was published 
in 1989, partly because Gilder devoted a 
major portion to Andy Grove and Intel, who 
have since emerged as real giants. Ironically, 
George had been intending to write the 
book about Robert Noyce and Intel, but 
George got scooped by Tom Wolfe, who 
wrote a sensational profile of Noyce for 
Esquire. Gilder wasn't going to compete with 
one of his favorite writers. Andy Grove was 
his second choice. 

Even that profile of Micron - a company 
he picked nearly randomly - looks prescient 
today. Stock analysts have written off 192» 
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4188 Micron many times in the last decade, 
but the firm keeps fighting back. George 

has repeatedly stood by its side. Now Micron 
is one of the few major American RAM man- 
ufacturers left, at a time when demand 

for RAM far outstrips supply and prices per 
megabyte are falling much slower than 
prices for other hardware. 

After Microcosm, George got a gig as a 
featured writer for Forbes. His cover stories 
garnered a lot of attention and a wide read- 
ership, but George wasn't proud of his work. 
His pieces were being rewritten by his edi- 
tors behind his back. Frustrated, George 
went to Steve Forbes and asked for a new 
outlet, something more like his old arrange- 
ment with Ben Rosen. Steve Forbes tried to 
purchase the business and technology mag- 
azine Upside for him; when the deal failed, 
ASAP was started from scratch. A sympa- 
thetic editor, Rich Karlgaard, was hired away 


verges on being used as an adjective, such 
as "How Gilder of you to believe the quality 
of life is improving." There is even some 
debate as to which form of the adjective will 
prevail. If everybody working for the govern- 
ment is Orwellian, then Gilderian would be 
nobody working for the government. If wak- 
ing up as a cockroach is Kafkaesque, then 
Gilderesque would be waking up as George 
Jetson's boy, Elroy. 


Let's Make a Deal 

Building the hardware revolution in sand, 
glass, and air often seems to require tremen- 
dous faith. If we put a hundred satellites in 
the sky over Asia, will Asians buy phones to 
use them? Should we adopt this protocol 
standard, or will a better one emerge tomor- 
row? If we extend fiber-optic pipe into the 
home, will interactive entertainment emerge 
to take advantage of it? George Gilder has 
that faith in the unknown. If he ever got on 
the television show Let's Make a Deal, no 


In Gilder's world, scarcity is only a 
temporary problem - things we consider scarce, 
such as bandwidth, will be plentiful. 


from Upside, and George Gilder was given 
the room to write. 

When bandwidth became a front-page 
topic, George Gilder was already an expert. 
He's never really managed a business, and 
he's never really coded a program, but - as 
they say at Microsoft about Lotus 1-2-3 - 
“he got there first." Because there are so 
many journalists covering high technology 
these days, many are new to their beats and 
haven't developed their own sources. They 
read Gilder's pieces for guidance, and they 
even call Gilder for quotes. (A Nexis search 
on Gilder turned up more than 400 quotes 
in just the last two years. One thing George 
certainly learned from the Reagan era was 
how to give a good sound bite.) This way, 
Gilder drives the debate. In the PR business, 
it's called "leverage." The danger is that 
many people hear George's hyperbolic 
sound bites without ever reading his books 
or Forbes articles, so he sounds to them like 
the boy who cries wolf - willing to say any- 
thing to get some attention. Among more 
cynical high-tech insiders, the word Gilder 


WIRED MARCH 1996 


matter how many times Monty Hall offered 
him the Cadillac Seville or whatever's behind 
the curtain, Gilder would always choose the 
curtain. 

Hall: “l'Il give you the Seville and $10,000 
cash...." 

Gilder: “I'll take the curtain." 

Hall: "I'll give you a Senate seat and $3 
million cash...” 

Gilder: “I'll take the curtain." 

What's behind the curtain, Gilder knows, is 
nothing more than a rather ordinary geek - 
an unfashionably dressed electrical engi- 
neer, preferably an immigrant with a PhD 
who's hungry for success. All the better if he's 
god-fearing and has a family to provide for. 
Give enough engineers a problem, even a 
really big problem such as "find a way 
around operating systems," and one of them 
will have the right stuff to eventually figure it 
out. That's what Gilder loves to write about, 
engineers like Steve Willens who have the 
focus and drive to be making front-page 
news a few years from now. 

A few years out is where supply-siders like 


Gilder are most at home. The classical defini- 
tion of economics is the study of choice 
under scarcity, such as "| have to choose 
which animations to drop from this CD-ROM 
since disk space is scarce." But in Gilder's 
world, scarcity is only a temporary problem - 
things we normally consider to be scarce, 
such as bandwidth, will soon be plentiful. 
RAM will not be scarce, the electromagnetic 
spectrum will not be scarce, solutions to our 
problems will not be scarce. All those things 
will be "supplied." In the long term, Gilder 

is always eventually right - engineering 
ingenuity unfailingly comes to the rescue. 
George Gilder's advice can be invaluable to 
the strategic planning committee that has 
to formulate a five-year plan, but it's usually 
no help to the product team that has to ship 
in time for peak Christmas sales. 

As a writer, Gilder likes to boil down tech- 
nological advances to loosefitting "laws" for 
his readers to keep in mind. Inspired by 
Moore's Law - that the density of transistors 
on a chip doubles every 18 months - Gilder 
came up with his own Law of the Microcosm: 
Every increase n in the number of transistors 
on a chip results in an n? increase in the 
chip's price-performance value. Recently he 
added to this a corollary for the wired web 
(based on Bob Metcalfe's similar hypothesis), 
the Law of the Telecosm: Every increase n in 
the number and power of computers on a 
network results in an n? increase in the net- 
work's performance value. He doesn't intend 
for these principles to be mathematically 
strict; they just help make the point that the 
rate of social change is occurring exponen- 
tially, not algebraically. So if you want to be 
as successful tomorrow as you are today, 
you'd better get back to work. 

If any of this has lost you, l've made up a 
simple mantra that combines Gilder's affinity 
for exponential theorems with his conviction 
that the future will provide answers to to- 
day's problems. Let's call it Gilder's Axiom: 
Assume Utopia is some time away. In one year, 
if we get n closer to Utopia, in the next year we 
will get n? closer to Utopia. This way, we keep 
getting closer and closer, without ever hav- 
ing to actually get there. Which is probably 
for the best. | mean, Utopia would be great, 
but only if we can turn it off now and then. 


Seinfeld 
Another day, another speech. This time 
Gilder's addressing a breakfast club of enter- 


George Gilder 


tainment heavyweights at the Radisson 
Hotel in Beverly Hills. The event has been 
organized by David Horowitz, a onetime 
leftist organizer turned conservative critic 
who, along with his Second Thoughts Books, 
brings attention to the destruction caused 
by 1960s radicalism. The ostensible theme 
of this morning's breakfast is to celebrate 
the reissue of George Gilder’s book Visible 
Man: A True Story of Post-Racist America — 
copies are being sold on the way in, and the 
book stands upright in the center of each 
breakfast table. Visible Man is a biography 

of one young black man living in Albany, 
New York, who, despite his charm and intelli- 
gence, continually gets in trouble with the 
law. His story conveys a political message: 
the cause of his criminal behavior is the pan- 
dering welfare system that creates and cor- 
rupts the underclass. Gilder blames the very 
people who try to help. The book was first 
published in 1978, and if there’s one book 


He then segues into the “Sand, Glass, and 
Air” speech he gave at Millennium. 

He switched subjects! 

Even though he's supposed to talk about 
Visible Man, George would much rather talk 
about how new technology is going to 
change the power structure of Hollywood. 
These are pretty heady days in Tinseltown - 
Disney and Seagram just bought half the 
town on a shopping spree, and the locals are 
being reminded that “content is king” every 
time they open their morning paper. But 
George has a contrary opinion, and he'd like 
to voice it. 

Slowly and painstakingly, he makes the 
case that the expensive economics of tele- 
vision and movies is primarily a function of 
the technology used to produce and distrib- 
ute them; as the technology changes, the 
costs will come down dramatically, shatter- 
ing the business's biggest and oldest barrier 
to entry - that it takes money to make mon- 
ey. The market will be flooded with the high- 
quality work of low-budget auteurs. And 


Visible Man - if there's one book 


Gilder's old enemies 


would have the world read, this is it. 


Gilder's old enemies would have the world 
read, this is it. Unfortunately for them, not 
many people have: it sold only 800 copies in 
the first year. 

A revealing moment happens shortly 
after Gilder takes the podium and begins 
his speech. "Among people of influence in 
America, racism is dead. Racism has virtually 
nothing to do with the plight of black Amer- 
ica," he says. "If you adjust for age and cre- 
dentials, black women earn 106 percent of 
the wages of white women. If you adjust for 
age, IQ, and gender, black full-time workers 
earn 101 percent the wages of white work- 
ers." The audience is politically conservative, 
so George could go on like this for an hour 
without raising any eyebrows. But George's 
tone is flat and unenthused; compared to 
The Millennium Conference, he looks bored. 
So he starts to wrap it up, after just five min- 
utes! He suggests that people buy the book 
and consider its ideas carefully. He pauses. 
The silence is uncomfortable. George starts 


talking about the coming death of television. 


someday - sooner than you think - con- 
sumers who want to watch something other 
than PG-13 flesh and blood will be able to. 
We will move from a society of lowest com- 
mon denominators to a first-choice society, 
and Gilder has the faith that everybody first 
choice won't be Heather Locklear's short 
hemlines. 

It's this last part where Gilder loses his 
audience. These men have built empires by 
manufacturing name brand stars. The con- 
ventional wisdom in Hollywood is that when 
the market fractures into a gazillion digital 
channels, consumers will be so disoriented 
by the huge selection that they will cling 
desperately to familiar faces. Several audi- 
ence members raise their hands and express 
this opinion. But Gilder scolds them: "Don't 
underestimate the intelligence of the public. 
Those who do will go broke." 

One minute George is defending the intel- 
ligence of the American public, and | want 
to cheer him. But then I recall that he just 
denied the existence of racism. Remember 


HoH 


that Seinfeld episode where Elaine falls in 
love with the guy who moves her couch but 
then as a test of their compatibility asks him 
what he thinks about a woman's right to 
choose, and he turns out to be a pro-life 
fanatic? Despite her love, she had to break 
up with him. 

George Gilder’s past presents just this sort 
of problem to the many fans of his techno- 
logical prophecies. Because amid all the 
people who hold libertarian views on tech- 
nology, there are still deep chasms under 
the surface that yawn open the minute the 
topic of conversation switches away from 
technology. 

“I'm not trying to avoid my sociological 
work of the '70s," George says to me later. 

"| stand by those views. It’s just not ... Well, 
m focused on something else these days.” 
Still, it’s hard not to connect the dots: 

= George is so media-savvy that it would 
be fair to say he’s an expert on being an 
expert. 

= Some portion of his current fan base 
would take exception to his sociological 
views, were they better known. 

= George switched subjects. 

It would seem Gilder has a plan for who 
gets to know what. There's only one problem 
with jumping to that conclusion. A few days 
after this speech, in response to the Million 
Man March on Washington, George writes a 
long Op-Ed piece for The Wall Street Journal 
that repeats the conclusions of Visible Man: 
the welfare state renders husbands super- 
fluous, and young black men - their role as 
providers undermined - become predators 
on the streets. If George Gilder were trying 
to divert attention from his controversial 
opinions, he certainly wouldn't have 
revealed them to several million readers. 


Star Struck 

After the breakfast in Beverly Hills, when the 
room clears out, George goes table to table, 
downing all the untouched glasses of 
orange juice. On the way to the airport, he 
eats a package of dried fruit and contem- 
plates his article. Over the week, he's seen 
the Canadian phone companies, the boys at 
Livingston, and now some honchos from 
Hollywood. And there was such a difference. 
At Livingston they were actually doing some- 
thing, while the other two, well - they were 
still just talking about it. 


"l've got an idea for the article," 194» 
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4193 George tells me. It goes something 
like this: If the phone companies were smart, 
they'd be offering flat-rate Internet service to 
every one of their customers. But the phone 
companies are distracted by the rush to own 
a piece of Hollywood. They're star struck. 
Meanwhile, hundreds of Internet service 
providers are busy capturing this lucrative, 
booming market. In addition, if Internet tele- 
phony becomes popular (long-distance calls 
for the cost of local), then the Internet ser- 
vice providers will “hollow out" the regional 
phone companies. This is vintage Gilder — 
little guys against the big guys. It's the kind 
of grand theme that will separate his Inter- 
net-hardware article from just another buy- 
er's guide to servers and firewalls. But he 
knows the merest intimation that the phone 
companies are vulnerable is sure to be dis- 
missed as just more hyperbole unless he can 
argue his case persuasively. 

When Gilder tells me this - we're on High- 


To George's dismay, Andy thinks that just 
isn't going to happen. No way. The phone 
companies are too big to roll over and die. 
If anybody ever starts making big money in 
connecting users to the Internet, the phone 
companies will just jump into the market 
and squash them. Andy points out that the 
phone companies already have all the tech- 
nological and billing systems to offer Inter- 
net dial-up. And if for any reason they can't 
squash the Internet providers, then by god 
they'll buy them. 

The conversation puts George in a funk. 
It's partly because he now needs a new 
theme to write about Internet hardware, 
and partly because it's agonizing that the 
Internet revolution is still dependent on 
the bureaucratic phone companies. It just 
doesn't seem like much of a revolution if 
the Baby Bells profit from it. 

While we're there, the October issue of 
Forbes ASAP arrives from the printer. | flip 
through the glossy pages. Ten of them are 
devoted to letters from industry notables, 


"George, George, George - 
you haven't met a new technology 
you didn't like." 


way 405 headed south, the two of us in the 
back seat - it's a defining moment. I’ve 
caught George Gilder on the cusp of formu- 
lating his next prediction - the kind of pre- 
diction that will make people wonder if he 
really believes it - and even he doesn't know 
whether he believes it or not. 

Gilder carries this idea with him for a few 
more days as he travels around. Five days 
before his deadline, he shows up at the 
offices of Forbes ASAP in Redwood City. He's 
cleared a hole in his manic schedule and 
booked a room at the very chichi Hotel 
Sofitel down the street. He intends to work 
round the clock until he gets the article 
done. Forbes lends him an office and a com- 
puter. By chance another columnist, Andy 
Kessler, happens to be around. He is a part- 
ner at the investment banking firm Unter- 
berg Harris and, in George's estimation, a 
supersmart guy. So George runs his grand 
theme by Andy - about how the Internet 
service providers may hollow out the phone 
companies. 
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all responding to Gilder's previous Internet- 
software article. Scott McNealy, Andy Grove, 
Scott Cook, Larry Ellison - they all wrote a 
response. Most of them agree with the gist 
of his piece - that the network is becoming 
more and more important - but most also 
take exception to the language Gilder uses. 
In particular, they take offense at his predic- 
tion that the network will "hollow out" the 
personal computer. Andy Grove starts his 
letter, "George, George, George - you 
haven't met a new technology you didn't 
like." Letter after letter, they keep coming. 
On the ninth page, George finally gets to 
respond: "I will concede ... that the use of the 
term ‘hollowing out of the computer’ ... is 
hyperbolic, even misleading in an absolute 
sense. But they should acknowledge that in 
relative terms, the balance between desktop 
and network is shifting sharply." 

As | read this, I’m thinking: If they didn't 
like “hollowing out the computer," they 
sure won't like "hollowing out the phone 
company." 


George closes the door to his office. When 
everybody else at ASAP is gone for the day, 
George is still in there, reading and thinking. 
To get inspired to write, he rereads passages 
of Tom Wolfe's The Electric Kool-Aid Acid Test, 
which to him is "all about religion, all about 
transcendence." George says his best writing 
comes to him only after he's been sitting at 
the terminal for four or five hours straight — 
only then do all life's distractions fade away. 
But tonight he can't seem to actually write 
any of his article; he just can't get it going. 
The dream fails to take him. Instead, he 
doodles out notes to himself and random 
thoughts and arguments countering his 
critics. He doesn't walk back to the hotel 
until 3 a.m. 

Religion and transcendence infuse both 
George's style and his substance. He has a 
missionary's drive to teach others what he 
knows, and he speaks with a preacher's fer- 
vor. He believes that moral values translate 
into entrepreneurship and technological 
development. 

When George and | talk about religion, he 
says that someday he would like to write 
that book, a book about how technology has 
its roots in the mystical, the spiritual, but 
that (1) he hasn't figured out how to write it, 
and (2) if he attempted it and it was anything 
less than "just right, or right on target," 
then it would get discounted or brushed 
aside, and maybe even people would laugh 
at him. 

George Gilder has a valid reason for being 
careful about writing a book connecting 
religion and science. Wealth & Poverty intro- 
duced the way business was compatible 
with religion. George pointed out that busi- 
nesses succeed by serving their customers' 
needs, and he noted how similar that is to 
the Christian ethic of living your life in ser- 
vice to others. Give and you shall receive. 
Invest and you shall prosper. Reagan loved it, 
but Ayn Rand - whose work Gilder had read 
and admired - was enraged. Here was this 
Gilder wonk being touted as a libertarian, 
and he was telling people to serve others! 

It was an outrage! Life should be spent serv- 
ing your own vision, not the needs of others. 
She devoted the last public speech of her 
life, at the Ford Hall Forum, to denouncing 
Gilder, and among Ayn Rand libertarians he 
became an outcast. 

So for every Reagan trumpeting Gilder, 
there is an equal and opposite Ayn Rand 


George Gilder 


condemning him. For every book of his 
that's made the bestseller lists, there's anoth- 
er one that has sold only 800 copies. In 1974, 
the National Organization for Women named 
Gilder its "Male Chauvinist Pig of the Year" 
for his book Men and Marriage. In 1981, he 
was giving a commencement address at 
American University when 50 students wear- 
ing white armbands turned their backs to 
protest his writings on race. In 1991, Susan 
Faludi allocated a section of Backlash to 
portraying Gilder as a guy who despises 
feminists because he couldn't get a date, 
and then, perhaps even more bitingly, she 
accused Gilder of spouting anti-feminist 
polemic just to get on TV. 

I don't know how he does it. He is so thick- 
skinned he should have a cattle brand on his 
shoulder. 

The next morning, George looks out the 
window of the Sofitel at San Carlos Ridge, 
which divides Highway 101 from Interstate 


Dallas 

After the run, George Gilder takes a two- 
minute shower and heads down the valley to 
Netcom On-Line Communication Services 
Inc., an Internet service provider that is out- 
growing its office space exponentially. 
George has set up several appointments 
with key people from throughout the com- 
pany. He arrives a few minutes early, so he 
ducks into the cafeteria to get a Snapple. 

“| want to be pumped up for this," he says, 
downing the tea. When he puts the empty 
bottle down on a strewn copy of that morn- 
ing's San Jose Mercury News, a news item 
catches his eye - apparently, AT&T has just 
announced that it will offer Internet service 
within six months, and it intends to own 
half the market within two years. George 
can't believe it - Andy Kessler's prediction 
is coming true! The phone companies are 
jumping in with every intention of squash- 
ing the little guys! 

George meets first with Netcom's market- 
ing gun, John Zeisler. With some resignation, 


In Backlash, Susan Faludi accused Gilder 
of spouting anti-feminist polemic 


280. He puts on his running gear and we 
drive about a mile west, to the base of the 
ridge. He doesn't need to stretch. He was a 
runner in college, so he has perfect elbow- 
pumping form. Gilder is one of those rare 
guys who could still wear the khakis he wore 
in college, and maybe he does. George 
explains that he can't run very fast on flat 
land anymore because his knees are too 
arthritic, but he loves to run up hills - there's 
no pounding running uphill. Then the street 
we're climbing gets very steep, so George 
stops talking to focus on his breathing. | start 
to fear I’m going to get left behind. After 
about 10 minutes, I’m relieved to see the 
road ahead levels off. | give it one last burst 
to catch up with George before the intersec- 
tion, but when we get there | see we're not at 
the top after all — if we take a left turn, there's 
another half mile to go. George Gilder, of 
course, takes a left. 

He has a favorite running route in every 
major city, but rarely a running partner. Most 
of the time, George Gilder runs alone. 


just to get on TV. 


George asks him about AT&T's entry into 

the market - what does he think this means? 
Zeisler only laughs. He laughs! Zeisler ex- 
plains the difference between Internet years 
and human years: a human year is about 

five Internet years. So if AT&T expects to offer 
service in six human months, that's two and 
a half Internet years! A lot will happen in 

two and a half Internet years. AT&T will never 
catch up. 

In his next appointment, this one with 
Netcom CEO Dave Garrison, Gilder gets more 
good news. Of the approximately $20 users 
pay as a flat fee for their Internet account, 
only $1 goes to cover the phone connection. 
It's too small a slice for phone companies to 
get a price advantage. Then Garrison details 
where the rest of the $20 goes, and it turns 
out that one of the biggest chunks is for 
24-hour person-to-person customer service 
- not just some infinitely branching voice- 
mail system but a live techie on the line. 
Garrison points out that it's just too much of 
a stretch to imagine a Pacific Bell operator 
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editing your config.sys file. When he says this 
he grins wickedly, knowing he's proved his 
point, and suddenly he looks exactly like 
Larry Hagman playing J. R. Ewing on Dallas. 

Gilder is getting jazzed. Andy Kessler's 
got it wrong after all! These guys at Netcom 
have hunger, they have focus, they have 
drive. They're not afraid of AT&T! They give 
their customers exactly what they want, 
nothing more and nothing less. Well, if that's 
not a formula for success, then what is? 
George begins to size up all the people at 
Netcom he meets; | can sense what he's 
doing - he's looking for one personality to 
hang the story on. He's looking for one guy 
who can demonstrate the difference in cul- 
ture between AT&T and Netcom. He's look- 
ing for his protagonist. 

The obvious possibility is Netcom's 
founder, Bob Rieger, except Rieger recently 
retired from involvement in day-to-day oper- 
ations. It's hard to say a guy has focus and 
drive when he's retired. Then George hears 
about one of the chief engineers, Bob 
Tomasi. Tomasi used to work for Timenet, 
then for MCI, and now for Netcom - Tomasi 
has lived Gilder's grand theme: he's moved 
from the bureaucracy to the rocket ship. 

"| gotta meet this guy," Gilder says. 

Hell yes, George Gilder believes. Really. 
When he looks hard enough, and when he 
looks long enough, he finds a place where 
his affinity for hyperbole and his passion for 
the nuts and bolts of engineering are not a 
contradiction - they are in line. The dream 
and the reality are one. And when he gets 
there, when he finds that unique place, he is 
finally ready to write. 

Before he leaves, George wants to spend 
some time in the control room, the physical 
place that all the Netcom customers connect 
to. It's on the second floor, in an air-condi- 
tioned room stuffed with rack after rack of 
US Robotics modems, Cisco servers, Sun 
SPARCstations, and Livingston routers. 
George dives in amid some wires where 
he sees an engineer tinkering away. 

"Livingston routers, huh?" George says, 
beginning his cascade of syntax. "Hey, an 
RJ-45 connector" m m m 


George Gilder’s article "Angst and Awe on 

the Internet” appeared in the December issue 
ofForbes ASAP and is available at http:// 
homepage.seas.upenn.edu/-gaj1/ggindex 
html. 
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Wisecrackers 


4134 Finney was a regular follower of the 
cypherpunks mailing list, which is where 

he laid out his idea. The cypherpunks are a 
loose confederation of crypto-activists, who 
have for the past three years conducted 

an active colloquy about issues related to 
cryptography and participated in the field 
by writing crypto software, ranging from 


able political situation: the United States 
government, by limiting the key size of 
cryptography approved for export, was 
foisting a wimpy form of crypto on all of us. 
The July postings opened a new chapter 
in cypherpunk history: garage-band crypt- 
analysis - the cracking, rather than the 
creating, of code. Now that computer 
security had become the hot topic of a 
broader population, the cypherpunks 


The US government, by limiting the key 
size of crypto approved for export, was foisting 
a wimpy form of crypto on all of us. 


encryption toolkits to anonymous remailers. 
Throughout July '95, the cypherpunks 
list filled with messages speculating on 
ways to crack what was considered the 
relatively weak crypto used in Microsoft's 
database program Access. The posters 
were not interested in raiding anyone's 
data. The idea was to slam an exclamation 
point on what was considered an intoler- 


were about to engage in a series of actions 
that would highlight the flimsy state of our 
patchwork security system - one hobbled 
by government interference and amateur- 
ish implementation. Presumably, observers 
would then adopt the obvious conclusion: 
only a strong, well-supported cryptogra- 
phy infrastructure could address the com- 
plex problems of a global network. 


In the case of export controls, the system 
just wasn't working. The strength of crypto- 
systems commonly depends on the size of 
the keys that code and decode the mes- 
sages. The longer the key, the stronger the 
crypto. Domestically, there are no limits on 
key sizes. But government officials believe 
that the widespread use of strong cryptog- 
raphy outside the US would hamper law 
enforcement and threaten national secur- 
ity. They fear the specter of terrorists, child 
pornographers, and drug dealers taking 
advantage of a ready-made security sys- 
tem. As a result, the US limits key sizes in 
shrink-wrapped software shipped outside 
the country - generally to 40 bits. But in 
effect, the government often winds up 
limiting crypto for the rest of us. Since 
companies like Microsoft, Sun Microsys- 
tems, and Apple Computer generate about 
half their revenues overseas, they're loath 
to put out two versions of their products. 
Some simply use the short-key versions 
in all models. Others try to support two 
versions: a domestic version with long keys 
and an export version with short keys. In 
either case, a standard system with strong 


“Isn’t it too bad your grandfather 


ago 


BOOKER’S BOURBON 
comes straight from 
the barrel, UNCUT 

and UNFILTERED. 


S ome PEOPLE INHERIT fortunes. 
Others are left huge tracts of land. But 
Booker Noe, of Bardstown, Kentucky was 


luckier than that. He inherited his grand- 


carries on the 200-year Beam 
family tradition of bourbon- 
making with a dedication borne 
of outright love for the whiskey that calls 

Kentucky home. In fact, it’s his own taste for singular 
bourbon that has prompted Booker to start sharing a 


master distiller’s secret with other bourbon lovers. He calls 


only left you money” 


N Booker Fae 


father Jim Beam’s talent ja Bardstown, tbe almigbty 
for making bourbon. doller bas always taken a 
back seat to family, friends and 

‘Today, Booker Noe [| 4 man’s good word. My grand- 

father Fim Beam left me with 


a real appreciation for those 
things. Not to mention his ideas 
about making bourbon.” 


it Booker’s Bourbon, and to some, it’s already made his 
name as famous as his legendary grandfather’s. 

Booker’s Bourbon is uncut and unfiltered, taken 
straight from barrels selected by Booker himself. 
From time to time, its price may climb 
above the $45 suggested retail, owing to 
its limited supply. 

While people pay a premium for 
his bourbon, Booker has yet to receive 
a letter complaining about the cost. 
It seems there are plenty of folks who, when faced 
with a choice between having the best and saving a 
few dollars, apparently share Booker’s sentiments. 


It is, after all, only money. 


The Small Batch Bourbon Collection is Booker's? Baker's? Basil Hayden’s® and Knob Creek? 
To join the Kentucky Bourbon Circle? call 1-800-6KBCIRCLE. (You must be 21 years or older.) 


The Small Batch Kentucky Straight Bourbon Whiskies, 40%-63.5% Alc./Vol. ©1996 Kentucky Springs Distilling Co., Clermont, KY. Make responsibility part of your enjoyment. 
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cryptography - the ideal solution - eludes 
the companies. 

If someone dramatically exposed the 
fact that 40-bit crypto could be broken by 
amateurs, this fact would be very useful 
propaganda for the pro-crypto agenda. But 
how could the cypherpunks achieve this? 
Again, in line with Morris’s first tenet, they 
chose a frontal assault, unleashing huge 
resources. But factoring would not be the 
right approach in this case. Instead, the 
cypherpunks had an opportunity for a 
brute-force attack, an attempt to try out 
every possible key. 

Let's go back to our ATM example. A 
typical ATM PIN has only 10,000 possibili- 
ties, so a brute-force attack means that 
eventually you'll be able to sweep every 
possibility in the keyspace in 10,000 
attempts at most. The cypherpunks would 
attempt the same thing with Microsoft 
Access, which relies on an encryption 
method that uses a single key to encode 
and decipher data. Experts recommend 
that the key be a minimum of 128 bits, 


so presumably a 40-bit key would be much 
more vulnerable. Still, a 40-bit key has 
about a trillion actual possibilities, enough 
to keep a mass of workstations busy for 
days. But that was what the cypherpunks 
had in mind: a phalanx of attackers, each 
of whom would claim some portion of key- 
space, test it, and then request another. 
The process would continue until someone 
found the key. 


familiar with the technology used by Net- 
scape Communications Corp. in its Naviga- 
tor browser. Called Secure Sockets Layer, 

it used RSA technology, which RSA Data 
Security claimed provided bulletproof 
security. But Netscape, like Microsoft, was 
not about to violate US export control laws. 
The company released two commercial 
versions of the browser: a domestic version 
with a 128-bit key and a version for export, 


The cypherpunks had in mind a phalanx 
of attackers, each testing a portion of the 
keyspace until someone found the key. 


As it turns out, the cypherpunks never 
found the key to Microsoft Access; the 
effort got bogged down for technical rea- 
sons that the participants still haven't iden- 
tified. (Some, like Finney, say they failed 
because Access didn't use a single-key 
encryption.) Finney had a strong interest 
in how cryptography would be used in 
electronic commerce, and he'd become 


with the required 40-bit key. Finney won- 
dered: what if the cypherpunks were to 
hack Netscape? 

Just as Rivest had done with RSA-129, 
Finney constructed a challenge. He per- 
formed a dummy transaction within 
Netscape and used the export version to 
encode it. He then challenged his fellow 
cypherpunks to break his encoded 198» 
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4197 transaction. So began a race to be 
the first to complete a brute-force attack 
on Netscape's export-level security - and 
to embarrass the US officials who assured 
people that such security was sufficient. 

The first attempt was organized by 
Adam Back, a 25-year-old computer sci- 
ence student at the University of Exeter in 
England. Back was one of a number of stu- 
dents who had been reading the cypher- 
punk list to satisfy their curiosity about 
cryptography. Over the previous month, 
Back - with the help of two colleagues - 
became a central figure in writing scripts 
to allow people to participate in a group 
crack. Back's original intent was to appor- 
tion the keyspace among many people by 
assigning slices from his Web page. But 
one programmer, an Australian named 
Eric Young, offered to organize half the 
search himself, moving through the second 
half of possible keys. 


a few miles outside Versailles. He knew 
that the cracking feat was possible and 
assumed that the cypherpunks would have 
fulfilled Finney's challenge fairly quickly. 
Still, Doligez decided to do it himself. 
Doligez had access to an entire network 
of computers at INRIA, including a KSR-1 - 
the equivalent of six to ten workstations. 
Over the next week, Doligez concocted a 
small program to allow a computer to 
quickly test a potential key. Then he adapt- 
ed the program to work on the various 
machines on the INRIA network, as well 
as some machines at nearby universities. 
His workstation acted as the server, distrib- 
uting the work to a few dozen machines. 
Five minutes after an INRIA worker would 
stray from his or her computer, Doligez's 
program would take over the machine, 
crunching perhaps 10,000 keys per second. 
Simply by touching the keyboard, a user 
could regain control over the machine. 
No one complained. "It's very open here; 
there's no administrative problem using 


So began a race to be the first to complete 
an attack on Netscape's export crypto - 
and embarrass US officials in the process. 


As it turned out, the first half of the 
keyspace would be swept by a single pro- 
grammer - a 24-year-old, American-born 
grad student at Sweden's Linkóping Uni- 
versity named David Byers. His university 
had a powerful MasPar MP-1 computer, 
which could search the keyspace at about 
1.5-million keys per second. He ran the 
program on the MasPar for six hours at a 
time over several days, but then had to 
interrupt the process. "Someone else had 
to use the MasPar for a weeklong project, 
Byers says. He insists he had no problem 
with this: "People doing 'real work' should 
have precedence." 

It was during this lull in the action that a 
second attempt got underway by an indi- 
vidual who wanted to see if he could solve 
the problem on his own. Damien Doligez 
was a 27-year-old computer scientist who 
had just gotten his PhD and was working 
as a researcher at INRIA, a French govern- 
ment computer lab. His office was situated 
in a cluster of shacks in a former NATO base 
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those machines," he explains. "You just 
have to ask for permission first. | never 
got the answer No." 

Doligez figured his odds of finding the 
key first would be better if he started from 
the end of the keyspace and worked back- 
ward. After a few false starts and glitches, 
the program was working fine when Doli- 
gez left work on Friday, August 11, fora 
four-day weekend. Over the holiday, he 
used his home computer to check his work- 
station. “I saw that it found the key,” he 
says. But he figured he'd wait until he went 
back to work to make the announcement. 

Meanwhile, the ad hoc British/Austra- 
lian/Swedish team kept at it. Using an array 
of workstations, Young in Australia had 
swept the top half of the keyspace, and had 
not found the key. It had been up to Byers 
in Sweden to search the first half of the 
space. His first few days had been fruitless. 
He eventually regained control of the Mas- 
Par but still hadn't found the key by Friday, 
August 11, when he set things up and left 


HE 


for the weekend. Only an hour or so after 
Byers left work, the MasPar located the key. 
It was nestled just below the halfway point 
in the keyspace. 

However, Byers did not discover this 
until he returned to work on Tuesday. He 
e-mailed the key to Adam Back. “I wasn't 
thinking about posting the result publicly, 
Byers says. “I didn't think it was that impor- 
tant. It was something | was just doing for 
fun." Back immediately tried to use the key 
to decrypt the message in Finney's chal- 
lenge. "Once you've got the key, you've got 
to decode it," he says. "But, | was making a 
small error. | was only getting the first part 
of the message, and the rest was garbled." 
The next day, Back took his wife and kids to 
the beach. 

That was the day Doligez drove to work 
from his home outside Paris and recovered 
the key from his workstation. He success- 
fully decrypted the message and posted 
his discovery to the cypherpunks. Those 
familiar with the RSA-129 crack would 
appreciate the address of the fictional 
character that Hal Finney had created in his 
coded message: "Mr. Cosmic Kumquat, SSL 
Trusters Inc., 1234 Squeamish Ossifrage 
Road, Anywhere, NY 12345 (USA)." 

Posting to the cypherpunks list turned 
out to be an inexpensive means of getting 
lustrous media exposure. Reporters from 
The New York Times and The Wall Street 
Journal routinely scan it for scoops. Once 
one of those venerable broadsheets runs 
an article, media bottom feeders descend 
en masse. When reporters besieged Doli- 
gez - so much so that he quickly created 
a "virtual press conference" on his Web 
page - he took pains to emphasize that 
this could be done only because the US 
export standards mandated a weak form 
of crypto. 

Because the break occurred just a week 
after Netscape enjoyed an extraordinarily 
successful public stock offering, some jour- 
nalists played the crack as if it spoke to the 
state of the company's overall security, and 
not as an example of the government's 
export rules weakening software. In a mes- 
sage Netscape sent over the Net later that 
week, the company noted that Doligez 
had simply broken one message - and that 
had taken about 64 mips years to carry out. 
Netscape correctly noted that its domestic 
version also used a much sounder 
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«198 128-bit key. Doligez agreed that 
with his resources, attempting a brute-force 
attack on such a key would be ludicrous. 
"We are not even talking centuries," he 
says. He'd even done the math. "If you 

had a billion machines, each one of them 

a million times as powerful as what | had, 
you would still need about 6 billion years 

to do it." 

As far as the cypherpunks were con- 
cerned, this was the point: export-level 
crypto was needlessly weak. Unfortunately, 
the stronger domestic version of Netscape 
Navigator is effective only when communi- 
cating with similarly configured US ver- 
sions. Yet the Net is supposed to bea 
global phenomenon, with a single level 
of high security. 

The cypherpunks had made the point 
that export-control crypto failed to heed 
the first of Bob Morris's warnings. But what 
about the second point? The one about 


rity team had made some egregious error 
in implementing their software, exposing 
what might be millions of electronic com- 
merce transactions to eavesdroppers? Not 
likely. But, as Morris suggests, you never 
know until you look. The folks at Netscape, 
after all, were human. 

And that's when Wagner saw it. Buried 
in the code were the instructions for Net- 
scape's pseudo-random number generator. 
An important part of many cryptosystems, 
this piece of code scrambles the plaintext 
in such a way that the encoded text has no 
systematic means of conversion. It is well 
known that a lack of true randomness is a 
weakness smart code breakers can even- 
tually exploit. So, it's important to have 
a solid PRNG - something that spins the 
alphabetic roulette wheel quite thoroughly. 

A good PRNG always uses an unpredict- 
able "seed," a number that begins the 
randomization process. Since, unlike dice, 
computers do the same thing each time 
they run, it's essential to begin the process 


Could Netscape have made an egregious 
security error, exposing millions of 
electronic transactions? You never know. 


exploiting your opponent's mistakes? 
That would be left to two students at the 
University of California at Berkeley. 


Not your random hack 
Only a few weeks later, in September 1995, 
David Wagner was sitting in front of his 
computer, looking at Netscape's security 
programs. He couldn't believe what he saw. 
"Something that looks strange jumps at 
you,” he says. "It just kind of gets your 
attention. That's what pointed me to it." 
Wagner was a 21-year-old graduate stu- 
dent at Berkeley. He had arrived four weeks 
earlier and met a fellow first-year grad stu- 
dent, 22-year-old Canadian lan Goldberg. 
Both held similar interests in computer- 
security issues, and both had been inspired 
by the cypherpunk hacks. They, too, liked 
the idea of hacking Netscape. But the 
brute-force attacks had just been complet- 
ed, so the two students began to explore a 
different mode of attack - looking for 
plaintext. Could it be that Netscape's secu- 
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with a seed that a potential enemy cannot 
possibly guess. Methods of choosing a 
seed often include using some off-the-wall 
statistics from the real world - the position 
of the mouse, for instance. 

Netscape ignored this wisdom. As Wag- 
ner saw, its PRNG worked by taking the 
time of day and two forms of identification 
called the Process ID and the Parent ID. This 
was a disaster. Finding the first part of the 
seed is a no-brainer - just run through vari- 
ous times of day. In many cases, the other 
parts of the seed, the identification num- 
bers, are easy to intercept, particularly if 
someone is sharing a server with a number 
of people - as often happens in an Internet 
environment, particularly a university like 
UC Berkeley. "If an attacker has an account 
on your machine, it's trivial," says Goldberg. 
"But it's not too hard to figure out the IDs 
even if the attacker has no way of accessing 
the machine." This is because the identifica- 
tion numbers are only 15 bits long - nota 
difficult task for a brute-force attack. 


Born 


Put another way, Netscape made this 
sort of mistake: Let's say you are playing a 
game with a friend in which you think of 
any object in the world and your friend has 
to guess it. Chances are unless you choose 
something obvious, your friend isn't going 
to nail it right away. But what if you slip 
up and say you're thinking of famous pic- 
tures in the Louvre? It radically narrows 
the possibilities. 

Wagner and Goldberg began writing a 
program to take advantage of Netscape's 
weakness. They worked over a weekend, 
and on Sunday night they tested it. By 
zeroing in on the huge flaw in Netscape's 
implementation, they were able to find a 
key in less than a minute. 

So much for Netscape security. 

Goldberg posted the result to the 
cypherpunks mailing list that night. "We 
didn't expect lots of press," he says. Silly 
boy. After The New York Times ran a story, 
the two grad students were deluged with 
questions from journalists and curiosity 
seekers. They used the opportunity to give 
a warning. "We're good guys," says Gold- 
berg. "But we don't know if this flaw has 
been discovered by bad guys." Better 
cypherpunks than crooks. But you have 
to figure that sooner or later, crooks are 
going to get in this game. 

Unlike the first Netscape crack, where 
the company could quite rightfully claim 
that its otherwise strong crypto was crip- 
pled by government restrictions, this was 
a total flub by whoever was in charge of 
software security. Crackers didn't need to 
tap into a network of workstations or get 
access to a supercomputer. In certain cir- 
cumstances, all you needed was a minute's 
worth of crunching on a Pentium machine. 
This wasn't a case of poor judgment - it 
was incompetence. To its credit, Netscape 
immediately rushed out a new version of 
Navigator that addressed the problem. But 
if the company blew this, what other mis- 
takes, perhaps more critical, has it made? 

None of the cypherpunks involved in 
the cracking project want to single out 
Netscape as the worst offender. To the con- 
trary, they praise the company as being 
responsive to reports of security flaws. 
Indeed, soon after the Berkeley hack, Net- 
scape set up its own program to encourage 
amateur security testers. Called Bugs 
Bounty, it offers cash to those who 202» 
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«200 find weaknesses in security, and 
there already have been $1,000 winners. 

Expect even more winners, as a tradition 
has been established: cypherpunks not 
only write code, they crack codes. Good 
thing they do it for glory and not crime. 
But ifthey can do it, bad guys can too. 


Phil and Bob have a chat 

In a matter of weeks, the back-to-back 
cracking episodes - ones that seemed 
destined to continue with the onset of 
electronic commerce - had appended a 
giant exclamation point to Morris's talk. 
Both of his cryptic tenets had been drama- 
tized by crystal-clear examples. It was sort 
of a belated validation of Edgar Allan Poe’s 
assertion. 

While in theory an unbreakable cipher 
is conceivable, you don't want to bet your 
life on its actual implementation. That's 
especially true when there exists a throb- 


old Coloradan, the two were introduced 
and indicated mutual respect. 

“Phil,” said Morris, "let me ask you a 
question. Say that someone used PGP for 
very bad stuff. How much would it cost 
us to break it?” 

Zimmermann seemed a bit flustered. 
“Well, l've been asked that before. It could 
be done." 

"But how much would it cost us?" 

Perhaps at that moment, the Morris 
Tenets, not yet delivered, hit Phil Zimmer- 
mann with full force. While Morris listened, 
quite poker-faced, Zimmermann explained 
that while he believed PGP would not be 
attacked by key size, the program could be 
vulnerable to other methods of attack, 
which he speculated on. Morris ultimately 
gave no indication whether the NSA has 
cracked PGP. We still don't know and the 
spooks aren't talking. Yet notice the ques- 
tion itself. It was not whether PGP could be 
cracked, but how hard it would be to crack. 
That was the lesson Morris subtly imparted 


It took the cypherpunk cracking ring 
to inadvertently help usher in a new era 
of collective code breaking. 


bing collaborative network of potential 
crackers - and, maybe, thieves and sabo- 
teurs. If this ad hoc effort could succeed, 
imagine how porous our current crypto- 
systems must seem to the folks at Fort 
Meade, whose resources are expansive 
and whose expertise is unquestioned. 

This takes us back to Derek Atkins's origi- 
nal question regarding the safety of PGP, 
the software considered the choice of 
cryptorebels worldwide. Certainly in its 
current strength, it seems impervious to 
brute-force attacks. But can there be other 
flaws, perhaps already discovered by the 
NSA or others? As it turns out, the subject 
came up the night before Morris's speech 
at Crypto '95. The former NSA scientist was 
holding court at a round table at an eve- 
ning reception. He had mentioned that he 
wouldn't mind meeting Phil Zimmermann, 
the author of PGP who had unleashed the 
program that some consider the antidote 
to a global epidemic of snooping. Someone 
flagged down the bespectacled 41-year- 
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in his speech the next day, a lesson that 
Poe would appreciate. 

But it took the cypherpunk cracking ring 
to bring that message to the world. In the 
process, they inadvertently helped usher in 
a new era of collective code breaking. The 
Net could begin to cobble together com- 
puter power that someday might rival the 
supercomputers holed up in Fort Meade. 
And while the Net's collective cognitive 
power lacks the code-breaking experience 
of the NSA's élite brain trust, it's significant 
in itself that smart people are attempting 
real-world cryptanalysis and are sharing 
the results. This effort is going to keep a lot 
of security specialists on their toes. And it's 
going to knock some others on their asses. 

Most important, by warning us that per- 
fect safety is an illusion, these garage-band 
code breakers already have changed the 
nature of the crypto discussion. In a digital 
world increasingly dependent on strong 
encryption, maybe "pretty good" privacy 
is the best we can expect.m m m 
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Chernobyl 


4145 lem of raising productivity among 
cattle growers. You see, you say now that 
machines should do the work. But no. 
Divide the number of machines by the 
number of head of cattle, and you see 
that I have greater productivity than a 
machine. Furthermore, I have no concept 
of per-head cost: I pay nothing to anyone. 
Mechanized farmers cut the grass with 
machines and pay for the fuel, the cost of 
which keeps growing. Then they must 
transport and warehouse the straw, and 
they pay for that, too. They transport 
manure. I don't have any of that. There- 
fore, my product is competitive with any- 
one's, including the Americans“ 

During his lifetime, which spans the 
Soviet Union's industrial revolution, 
Nabokin has collected excessive amounts 
of data and opinions. He was born on a 
small farm just outside the Zone, on the 
other side of a level, straight-edged ever- 


those who were at Chernobyl during the 
fire are dead. Whereas being here, I feel 
wonderful. I challenge you to find a man 
my age in America who keeps this many 
cows. Moving would be harmful to my 
health: the change in climate, the psycho- 
logical stress." 

In Nabokin's garden my Geiger counter 
stops at 175 microrads, or more than 10 
times the acceptable level of environmen- 
tal radiation. Still, scientists who study the 
area agree that he is right: a person his 
age is better off exposing himself to the 
dangers of radiation than to the stress of 
uprooting. This may be the only idea that 
meets with agreement among virtually all 
scholars of the area. 


esearchers of the Chernobyl disaster 

fall into two distinct schools: those 
who share the government-approved posi- 
tion that the contaminated lands should 
be *rehabilitated" - that is, resettled - and 
the mavericks who obsessively collect 


Women give birth to weak, slow-to-develop 
children; men in their 30s suffer strokes. 


green forest planted by local authorities 
on scientific recommendation. Nabokin 
stands erect and fragile, contemptuously 
stretching a bony arm in the direction of 
an asphalt factory blowing black smoke 
where the family's farm used to stand. 
*Stalin's goal was to build a military- 
industrial machine, so he destroyed all 
that;" he says, indicating that the black 


smoke is the symbol of industrial violence. 


Rather than labor on a collective farm - 
which he sees as an industrialist plot 
against true farming - Nabokin worked 
as a schoolteacher for 40 years. Only the 
collapse of the collective farm system, 
which coincided with the depopulation 
of this area, allowed him finally to launch 
his study into small farming. The poten- 
tial of man unencumbered by machine, 
he says, is unlimited. 

*| don't plan to stop at this number of 
cows,” he declares. “I must continue the 
exploration." He brushes off with utter 
disdain the idea of moving like the rest of 
his neighbors. “The scientists who tell us 
to leave are amateurs;" he teaches. *Look, 
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proof of the high-school-level-physics 
axiom that radiation produces mutation. 
The state-funded Institute of Radiation 
Medicine continues the work started by 
officials sent to the area 10 years ago to 
tell residents that they were in no danger 
and even stood to benefit from *low doses 
of radiation." (Post-Soviet scientists have 
since admitted they knowingly broadcast 
lies to stem spreading panic. So now their 
goal is different: to bring back to life some 
of the best land in impoverished Belarus.) 
Anatoly Skriabin, a laboratory head 
and former director of the Gomel branch 
of the Institute of Radiation Medicine, 
has been covering the ill effects of nuclear 
disasters his entire professional life. 
Before coming to Gomel - the largest town 
in southern Belarus, which is fully popu- 
lated, though much of the surrounding 
area is in the Zone - he was posted to an 
area in Siberia devastated in the 1950s by 
nuclear weapons tests and radioactive 
waste-disposal accidents. Over the last few 
years, as the facts of what was called the 
Kyshtym Tragedy have come to light, some 


Bon 


scientists have claimed its scope exceeds 
every catastrophe before or since, includ- 
ing Chernobyl. Yet, Skriabin points out, 
“People have been living there just fine.” 
In fact, he says, they've had fewer illnesses 
than their Chernobyl-affected counter- 
parts, because they have not been over- 
whelmed with information about the 
harm of radiation. The institute's working 
hypothesis is that all the new illnesses in 
the Zone are psychosomatic. ^They are 
told, ‘You and your children are doomed,” 
Skriabin explains in the tone of the Good 
Doctor, which corresponds neatly with his 
gray hair and white lab coat. ^Then a hub 
forms in the brain, and it affects all sys- 
tems, including the immune system.” 

On the opposite end of the radiation- 
hysteria spectrum are rumors, validated 
by numerous media reports, of hideous 
mutations in the Zone: crocodile-headed 
pigs, eight-legged calves, and the like. 
Oddly, the root of both interpretations of 
what has happened to this land is proba- 
bly the same: each offers a sort of comfort. 
Reality, it appears, is more insidious: ill- 
nesses of all sorts are on the rise in the 
Zone, including thyroid cancer among 
children (400 cases in the last four years, 
up from next to zero), immune-system 
disorders (up 875 percent since 1986), 
tuberculosis, and diabetes. Women give 
birth not to monsters but to weak, slow-to- 
develop children; men in their 50s suffer 
strokes. Instead of showing itself in fright- 
ening disfigurements, the danger lurks 
everywhere: in the soil, the water, the 
food. It hits at random: of three tractor 
drivers working contaminated land, one 
dies while two remain healthy. 


Gee Goncharenko brings the con- 
cept of random danger down to the 
level of the lab, the Molecular Genetics 
Laboratory, at the Forest Institute in 
Gomel, which he heads up. “At my lab 

I have about 10 scientists,” says Gonchar- 
enko. And with a circular nod of the head, 
he presents his youthful team: half a 
dozen bespectacled, bearded nerds and a 
couple of pale, long-haired young women, 
one of whom is busy making Turkish cof- 
fee in a large glass retort on a hot plate. 
“At the time of the accident, they were all 
young, and most of them had no children. 
So now they want to know, What are 
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their chances of having mutant babies?” 
The nerds smile politely and nod. 

Goncharenko is not talking about pur- 
ple frog babies or similar nightmares of 
the irradiated imagination. He means 
what he calls “the usual stuff”: Down's 
syndrome, urinary-tract abnormalities 
that lead to retardation, inborn auto- 
immune disorders. “To figure this out, 

I would have to take sperm from each of 
my boys, eggs from each of my girls, iso- 
late the DNA, and analyze gene mutation 
so that then I can say, ‘OK, you have a one- 
in-ten chance of having a mutant baby.” 
Barring that - and the technical level of 
the lab does bar the complicated proce- 
dures required to carry out such a study - 
Goncharenko and his boys and girls have 
been studying evergreens, whose suscept- 
ibility to radiation happens to match that 
of humans nearly perfectly. They collect 
samples of evergreen seeds in the Zone, 
isolate 50 genes from their DNA, and - 
over and over again - keep finding some 
genes knocked out entirely, others dis- 
figured beyond recognition. 

Of course, they could have learned that 
much from a high-school textbook. But, 
because officials kept saying that the acci- 
dent would have no influence on future 
generations, Goncharenko rushed to Mos- 
cow as soon as the lab got its first results. 
There, he was ridiculed for proving what 
every scientist learned as a kid. *They told 
me, ‘Of course we know this,’” he recalls. 
But it’s classified information." 

Goncharenko continues to tell me about 
his work after we leave the lab and walk 
around Gomel. Or, not walk around exact- 
ly, but in circles and zigzags, with the es- 
teemed scientist occasionally grabbing me 
by the sleeve to pull me in a new direc- 
tion. *They still monitor the intelligentsia 
here;" he explains in a stage whisper. 
"There is a young man with an umbrella 
behind us.” There are a lot of young men 
with umbrellas around us, because it's 
been raining all day. Still, every time Gon- 
charenko spots a male with an umbrella, 
we lurch onto a bus or into an archway. 

Perhaps because I am female or maybe 
because I am thoroughly soaked, Gon- 
charenko trusts me with the story of his 
life. In the late 1970s, he was harassed by 


the KGB for minor transgressions: signing 
a letter in support of a dissident scientist, 
reading samizdat literature. He was ter- 
rified. To be allowed to defend his first 
dissertation, he had to write letters 
renouncing all dissident affiliations. Then 
he ran away from the large city where he 
was living and settled in quiet, backward 
Gomel. Even now, lauded with virtually 
every honor in his field, including his 
recent election to the US National Acad- 
emy of Sciences, Goncharenko remains in 
this woefully underequipped lab, prisoner 
to his fear of the world. Like everyone else 
I meet here, he has made a clear-cut deal: 
to flee his demons and to do his life's work 
in a place where the very presence of an 
elusive peril offers peace. 


n a sense he is not much different from 

Vladimir Kondakov, a 58-year-old resi- 
dent of the Zone. Kondakov has a blond 
beard and hair that reaches down just 
past his ear on one side and to the bottom 


of his chin on the other. He wears a sort of 
wraparound shirt, and an indeterminate- 
color suit whose fly is held together by a 
safety pin, and otherwise looks like the 
kind of man who could be sitting in a pud- 
dle of his own piss in the underground of 
any city in the world. Instead, he has been 
living in the Zone since 1989. How did he 
get here? “Generally speaking,” Kondakov 
answers in his educated, almost bureau- 
cratic-sounding way, “I entered.” 

There was once a time when Kondakov 
lived in Ukraine and worked as a welder. 
He had some family, though this part of the 
story gets tricky for him: “Well, in other 
words, that’s a different world that bears no 
relevance,” he recalls. “At first, I possessed 
cash. Then it became more difficult to get 
work, and money ran out. Additionally, 

I had no residence. And generally speaking, 
I had seen it on television, this disaster. 

So I came here. Here everything had been 
conducted on an emergency basis, which 
is to say, urgently, so a portion of the gro- 
ceries had been abandoned here. There- 
fore, I would pick them up and partake. 
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I would examine the hermetic seal, then the 
expiration date, and then the taste quali- 
ties. In most cases, it was apparent that the 
product was suitable for consumption." 

At first Kondakov was regularly detained 
by police, who would take away his docu- 
ments. But as police became scarce and 
he went farther into the Zone, he was 
left alone. Eventually, though, he ran out 
offood and last year resurfaced on the 
Belarussian side, on the territory of the 
Radiation Ecology Preserve, where 700 
workers prevent forest fires and monitor 
the effects of contamination. His new 
home is a lonely white-brick structure on 
the side of a road. Kondakov is now con- 
sidered a “laborer,” which, to him, means 
that he lives in the house and gets food 
delivered once a day - a magnanimous 
gesture on the part of preserve suppliers 
who pass his house on their daily route. 

Kondakov's droning description of the 
workings of the preserve sheds much light 
on why life didn't work out for him in the 


“Maybe it's affecting us - | don't know. 


cant feel it." 


outside world. What do the people in the 
preserve do? “Oh, they work,” he explains 
importantly. And he? “My responsibilities 
range from the jurisprudential, such as 
writing an application to the director 
expressing my desire for employment, to 
the humanitarian, meaning having con- 
tacts with the bosses. And here you have 
to watch out, because not everything is 
spoken and some signals are communi- 
cated on the biological level in the form of 
endo-messages.” In other words, it’s hard 
for Kondakov to tell what other people 
want from him. 

Fortunately, here they don't want much, 
which - as Kondakov can explain in hours 
of run-on educatese - makes the Zone a 
kinder place than the civilized world. 


e civilized world on this part of the 
planet has grown only more chaotic 
and cruel during the last 10 years. Hun- 
dreds - possibly thousands - of people 
have fled from it and come here, to the 
quiet and predictable Zone. In the wake of 
the worst that technological culture 206» 
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4205 has wrought, they've taken up 
ownership of the remnants and given new 
meaning to the notion of adaptation. 

In the village of Strelichevo alone, 
84 refugee families from various conflict 
areas in the former Soviet Union have 
settled into homes left by Belarussians 
who fled the danger of radiation. Strel- 
ichevo is in the part of the Zone that was 
not buried or forcibly depopulated; it is 
wedged between the preserve and the 
populated rest of the world, which means 
it enjoys some of the conveniences of 
civilization, such as electricity. Residents 
here were told they could leave if they 
wanted to and that they would be given 
housing. They trickled out, disabling the 
local farm and wine factory, a quaint 
turn-of-the-century architectural ensem- 
ble that looks like a monastery or a tiny 
white fortress. Eventually, the head of the 
local administration placed newspaper 


After the peaceful atom, 


Then it all vanished in a single instant, 
like a mirage.” Now a laborer at the local 
vegetable farm, she learned to use a 
shovel and a pitchfork to dig into soil 
where the Geiger counter comes in at 

58 microrads - about the cutoff point for 
possibly safe background radiation. 

“I didn't know much about this radiation 
thing at first,” she admits, flashing a smile 
that's half gold and half omissions. *I just 
knew that that thing blew up and there is 
- what do they call it? - background radia- 
tion. Maybe it's affecting us - I don't know. 
I can't feel it. At least I can sleep at night." 


he old idols of Soviet technology - the 

tractor on every collective farm, the 
peaceful atom - promised many things: 
prosperity through efficiency, justice 
through plenitude. But they did not 
promise quiet and the coveted state of 
being left alone. 

Tulgovichi is a village like any other: 

low houses - similar in structure but each 


there is a different kind of peace. 


ads inviting working people to come to 
the emptied Strelichevo, where he had 
jobs, apartments, and services for them. 
They came - and only after they arrived 
did many of them learn what had driven 
out the former residents. 

But these refugees had seen the face of 
death, and they opted for danger that was 
invisible. Tamara Yefimova, a 47-year-old 
woman with dark eyes and skin that give 
her away as a stranger to this land of fair 
blonds, came with her husband, three 
children, and five grandchildren from 
Tadzhikistan, a former Soviet republic 
ravaged by civil war over the last four 
years. An ethnic Russian, she says she lost 
her ability to sleep in 1991, when enraged 
mobs traveled the streets of her city beat- 
ing and stoning Russians to death. 

In 1992, she sent her daughter and 
small grandchild to Belarus. Soon most of 
the family followed, moving into a small 
apartment and taking menial jobs. In 
Tadzhikistan, she remembers, *I had a 
good job, a good salary, a five-room apart- 
ment with hot water and a telephone. 
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adapted to its owner's needs - hug a road 
that follows a nonlinear rural logic. Far 
into the depopulated Zone, Tulgovichi has 
not been looted like other settlements - 
though all but three of about 100 families 
have left. It is the quietest village on earth. 
Even the power lines no longer buzz; their 
posts are capped by storks' nests, which 
throw soft, irregular shadows on the dust- 
covered pavement. 

Arkady Akulenko sits sideways on the 
cart as he rides down the road, to return 
not half an hour later walking beside the 
cart, now loaded with the biggest pump- 
kins atop the biggest zucchinis that have 
ever grown anywhere. He'll need help 
lifting some, which, he estimates, weigh 
upward of 40 pounds. Some newspaper 
accounts claim it's the radiation that 
makes vegetables grow big and beautiful 
in the Zone; locals say they've always been 
like this. In fact, according to 61-year-old 
Akulenko, the only difference between 
now and before radiation is that there are 
fewer people, more freedom, and a lot 
more wild boars - “plain herds of them.” 


20 


Akulenko and his wife, Olga, used to 
work at the village collective farm. She 
milked cows, he drove a combine har- 
vester. As the farm packed up and left, 
they stayed. “I don't know,” shrugs Aku- 
lenko. “Some people can just up and leave 
this land; we couldn't? They bought a 
cow and a horse from the disassembling 
collective and learned to live off the land. 
The preserve helped them put up a small 
mill on the old farm grounds. 

We set off in the direction in which 
they point us to look for the mill. The old 
collective farm is rows of identical gray- 
brick buildings, doors - rusted garage 
doors, peeling barn doors - gaping black. 
In its deserted industrial-age sameness, 
the abandoned farm brings to mind the 
remains of Nazi concentration camps just 
across the border in Poland. 

The comparison is not as bizarre as it 
may seem. To local peasants, the decades 
of forced collective farming - and the 
willy-nilly mechanization that came with 
it - meant, first and foremost, prison. *It 
was nothing but serfdom,” explains the 
didactic cow-herding Arkady Nabokin, 
who survived the birth and death of this 
Soviet institution. Until the 1960s, collec- 
tive-farm workers had no right to move off 
the land, to have cash, or to keep identifi- 
cation documents of their own. Even after 
these rules were loosened, peasants were 
constrained by the ways of living and 
working prescribed from above. It took the 
worst nuclear accident in history for rural 
living once again to mean freedom. 


fter the peaceful atom, there is a 

different kind of peace. History once 
again is short because tomorrow is out 
of reach. The world once again is small. 
Every wild boar, every cow, and every per- 
son has staked out a small piece of this 
limited world, its own slice of freedom to 
redeem. The Teacher pursues his study in 
an abandoned forest; the Mad Scientist 
retreats to his remote makeshift lab to 
escape his fears; the Refugee makes home 
and hearth in a small city-style apart- 
ment; and the Village Idiot finds his own 
house on a stretch of emptiness. And in 
this time - the time after fear of the future 
and the alienation it may force - freedom 
is measured in silence, in separateness, 
in solitude. m m m 
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«156 Not Microsoft. We have people 
who have lived with it longer, who under- 
stand it better, and who are not saddled 
with all the other baggage Microsoft is 
saddled with. 

“God is on the side of the big battal- 
ions,” said Napoleon, although I must say 
I’ve seen it quoted both for Napoleon and 
Voltaire. Very few times in warfare have 
smaller forces overtaken bigger forces. 
You have to outflank, outmaneuver; you 
have to get good positions the other com- 
pany doesn't have. We fight for those 
every day. And not just against Microsoft, 
but against the market itself. 

What do you do when you're successful 
and then some new guy comes along? 
That's the marvel of competition. If you 
don't enjoy that, you really should go do 
something less stressful. 

Are you personally just trying to get to 
the point where you feel you've succeed- 
ed and then go do another one? 

First of all, you have to understand I'm 
53 years old. I’m not the age of some of 
these people. But does that mean I stick 
around for 5 years, 10 years, or 20 years? 
I don't know. Ray Noorda didn't get into 
Novell until he was what, 58? And he'd 
been one of my models, quite frankly. 
Here's a guy who'd done a lot of other 
things. And stuck with Novell for 15 
years? A long time. 

A little longer than he should have. 

This would be, hopefully, my last bite at 
the apple. I can't imagine a more fun 
thing than going 900 miles an hour from 
the ground up, with something as exciting 
as the end goal here. This is not a small, 
niche market. 

What is the end goal? 

To build a viable, continuing, successful 
business enterprise in which a lot of peo- 
ple can say, “I was there during the great 
cyberspace wars, and I was successful." 
They can tell their grandchildren about it. 
Do you see the market as still being the 
big guys and the little guys, or do the 
Internet's economies of scale actually 
change that? 

Certainly it changes a lot of the dynamics. 
The fact that I now have a distribution 
channel to millions of clients who can 
download my software with one-button 


access, that's a great advantage for a very 
small company. We can distribute globally 
at the blink of an eye. This is a huge 
advantage that has not appeared on this 
planet before. 

But will they download it? It depends 
on what you've got. In the final analysis, 
it could be that's our only contribution to 
the game. 

What do you mean? 

We were instrumental in creating a mar- 
velous distribution channel for soft pub- 
lished things and for hard merchandise 
things. 

Does that mean we're long-term suc- 
cessful? No. This was just the price of 
admission. 

What sort of persistent value can you 
create in something that's moving so 
fast? 

Brand awareness is as important as in 
any business. I don't know of a company 
that's created a brand quicker than we 


the bedrock of commerce on the Internet. 
But Netscape had its own security prob- 
lems. 
We kind of stepped in it, but we pulled 
ourselves out quickly, and now we've 
fixed that problem. There are gonna be 
many other cases like this. It's not to any- 
body in the industry's advantage to poke 
holes in it and tear it down. If you live in 
glass houses, you shouldn't throw stones. 
And who is the industry? It's not just 
the software companies, it's everybody. 
It's the retailers, it's the banks, it's the 
financial institutions. Security is also a 
process. It's not a one-time thing. It's not 
just the security of the pipe or the trans- 
action, it's authentication, certification, 
it’s all of those things. It’s human behav- 
ior, it’s market acceptance. The fact is 
nobody's lost a dollar on the Internet 
from these things. 
But the possibilities.... 
Let's go downtown and sweep up a few 


I didn't say Microsoft's lock on the 
market was not unfair - 
| said it was a matter of fact. 


have. And by the way, over a period of 

a year and a half we have never run an 
ad. Now you tell me, how do you do that 
anymore? 

Federal Express may be the last com- 
pany that created a whole presence 
through television advertising. Nobody 
can afford to do that anymore. They 
created a national brand out of nowhere. 

But I don't think that's the predominant 
strategic advantage. I think our team is 
our basic gut core competency. That to me 
was the genius of Jim Clark. He immedi- 
ately spotted this team and this product 
and said, “This is a business.” There is 
one guy in a million who can do that. 
How big an issue is security, really? 

No one can argue the necessity of having 
a secure Internet if we're ever going to see 
the evolution of commerce on the Inter- 
net. Security cannot be allowed to become 
a product differentiator. You notice that 
no airline says, ^We're safer than the oth- 
er airline,” because they know that safety 
is the bedrock of the industry. Security is 
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credit card receipts and see how much 
money we can make. It’s perception as 
much as reality. People have to feel it’s 
safe or secure. People have to think air- 
lines are safe, or they won’t fly on them. It 
doesn’t matter how safe they are - people 
have to think they are. Are they totally 
safe? No. Will there be another airplane 
crash? Of course there will. 

Are there bad guys out there? Sure 
there are. And they’re trying to get at me 
at the same time I’m trying to grow the 
business. I think, though, that once you 
go through the specific issues of security 
on the Net, you realize rapidly it is very 
doable and it’s being done at a high rate 
of speed. Netscape was a leader in that. 
We implemented protocols like SSL while 
other people were talking about it. 

But I agree that security is an evolving 
thing, and nobody here can say every- 
thing is done, “We’re totally secure.” 

We, Netscape, should never make that 
statement. No one should ever make that 
statement. 208 > 
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4207 It’s more like auto safety. For 
airline safety, aside from people fasten- 
ing their seat belts, it really is the airline's 
job - it has the control. On the Net, 
you're going to have lots of virtual car 
crashes because people gave their 
password to somebody or they were 
careless. Are you frustrated by the 
governmental roadblocks to exporting 
secure technology? 

Well, we're working on that issue. We 
believe it is permissible to at least export 
the Secure Courier, or the version of it 
that is basically unbreakable, for certain 
applications. But the general exportability 
of security like SSL or SHTTP above 40 
bits is forbidden. It's against the law. 

It shouldn't be. 

Does it harm your business? 

Yes, it harms our business. On the other 
hand, you have places like France where 


foreigners are less trustworthy offends me. 
And governments are worse because 
they have power and strength. 

They have ultimate power. Arguments like 
“We need the keys in government hands 
because we want to stop things like the 
Oklahoma City bombing” are a crock. This 
has nothing to do with the Oklahoma City 
bombing. But governments always use 

the justification of major events. 

I also think the war is over. If you ask 
me, we're spending way more on the 
CIA than we should be. They're in all 
kinds of mischief - and they're spending 
US$50 billion. What the hell are they 
doing? Now, if we find we need the CIA 
again, we can re-create it. But let's not 
just keep these things going on and on. 
Give it a break. 

There's enormous drug traffic in the 
United States that's got nothing to do with 
the Internet and encryption standards. 
Why don't they solve that problem and 


I don't know of a company 
that's created a brand 
quicker than we have. 


you can't import foreign encryption, so 
you get it coming and going. In Russia, 
the government has proposed that it be 
the keeper of the keys. Do I like that idea? 
No way: that puts one more loop in there 
and takes away your freedom. The most 
important thing is our right to privacy, 
keeping our lives and our business out of 
government hands. 

From a company point of view, our 
employees don't want restrictions on what 
they can make, and our stockholders and 
customers don't want restrictions on what 
we can sell or export. 

I may trust the US government. A lot of 
people don't. But | sure wouldn't trust 
the Romanian government, and the 
Romanian government wouldn't trust the 
US government. 

Well, you said all those things. I didn't say 
those things. But that is the problem with 
having anybody do it. All men are mortal. 
People make mistakes. Governments are 
just as problematic as the people who 
work for them. And the implication that 
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not worry about some terrorist getting 

a message double-encrypted? 

l've decided the banks have got to be 
our ally, because ... 

The banks are very intense about this. 

I just spoke with a major bank partner 
of ours and I agree with you. They've got 
push, they've got throw weight, they've 
got contacts, and they've got a vested 
interest. 

What do you think of the Silicon Valley 
culture? 

I enjoy a lot about it. One problem I have 
is you hear this phrase, “Well, that's the 
way we do it in the Valley.” The fact is, the 
Valley has not proven to be a great place 
to work, judging by the turnover rate of a 
lot of these companies. 

Very few Valley companies are listed in 
the 10 best companies to work at; Hewlett- 
Packard is one of the exceptions. I’m try- 
ing to create a place that's a good place to 
work but also an effective place to work. 
IBM is a great place to work, but it hasn't 
been terribly effective lately. I need to be 
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able to do that without people saying, 
“Well, that’s not the way we do it in the 
Valley” - as though there was some law 
about this group that’s existed less than 
15, 20 years. 

But what are some of these issues? 

They have very little to do with organiza- 
tional structure. The structure of Valley 
companies that I’m familiar with is fairly 
typical of most companies in America at 
different stages of their life. What Pm 
talking about more or less is employee 
work life, what you expect from people, 
the amount of work time they expend, 
their compensation both real and psycho- 
logical. I’m willing to look at a lot of ideas 
that may or may not have been practices 
in the Valley. 

Be specific. What evokes the reaction, 
“They don't do it like this in the Valley"? 
Amount of time spent at work. People 
can exert a certain amount of energy on 
their work life based on where they are 
on a product and where they are in their 
life and lifestyle. A person of 40 - with 
children in school playing ballgames and 
participating in family night - cannot 
put in the same amount of hours at the 
job as a person of 22 with no dependents. 
They can both be equally excited about 
the work; don't let the amount of hours 
they work be the determining factor as 

to who's the most excited. Make an envi- 
ronment where they both feel free to 

put in the right amount based on their 
lifestyle. 

I’ve encouraged our managers to make 
sure they understand the sustainable 
amount of work a person can put in. That's 
not the amount of work you can do each 
weekend - it’s what you can do over a five- 
year period without feeling stressed out 
about it. Then build the projects around 
those sustainable levels. Don’t assume 
that unless you’re putting in 50 hours a 
day you’re not dedicated. That is some- 
what of a Valley tradition. 

There are bigger things than getting 
a product out the door this weekend. 

One of the things I enjoyed the most at 
Federal Express was creating a great work 
environment for people who were very 
different. Different backgrounds, expecta- 
tions - everybody from a courier to a 747 
pilot. Creating a good work environment 
is a big, big deal. 
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What's your biggest accomplishment 
and your biggest challenge? 
We have opened huge distribution chan- 
nels in a very short time. This is one of 
the most marvelous business challenges 
one could hope for, because it has all the 
attributes of a classic business-model 
opportunity. Enormous competitors armed 
to the teeth coming at you. A totally open 
sheet of paper where you can create any- 
thing you want to create. There's no 
ordained ending. 
This business problem's got speed. 
It's got great speed because of the Net. You 
can develop both for it and on it. Have 
others critique, sell, distribute, collect, 
and market your product all over the same 
medium. 

All these other problems you had to 
get around that slowed you down - what 
von Clausewitz would call the friction 
of war - are gone. 
You're now "outsourcing" your quality 
control by releasing early betas to the Net 
and encouraging people to find bugs. 
Another great characteristic of this prod- 
uct. Thousands of people are beating the 
crap out of our code. I could never afford 
that many QA engineers. 
And the irony is that it makes them more 
loyal to your product. 
They love it. Now they have skin in it. 
Where does the openness end? 
I want to keep some secrets at Netscape. 
We are a public company. There are some 
things by law we can't reveal. I am not 
saying there are deep dark strategic 
things. Our strategy is quite obvious to 
anybody who looks at it. We are asked to 
talk about it all the time. Then people 
ridicule it, so we go back and sulk and 
ask ourselves are we really doing the 
right thing. 
So tell me your strategy. 
Basically, we want to make people aware 
of our products. And through the Internet 
you have a marvelous ability to trial 
these products. Then if we create the best 
products, products that are open, cross- 
platform, user-friendly, and are not trying 
to trap people in certain features ... 
Other people can copy them. 
We make them available. That's the chal- 
lenge of being open and nonproprietary. 


The question is, are they proprietary or 
not, and are they open or not? A lot of peo- 
ple talk about being open, but then are 
still proprietary. Our goal is to be nonpro- 
prietary, open, and cross-platform. That 
creates a whole new playing field, one that 
businesspeople are not used to, myself 
included. It's a very different business. 
Open means that anybody can use it and 
that it is published. What's the difference 
between nonproprietary and open? And 
how do you make money in this type of 
environment? 

You can have an open standard, but if it's 
proprietary it means that somehow you 
can extract a fee for it - like on a patent 
basis. With future royalties attached, it 
could still be open, like Microsoft STD 
technology. 

So you are saying you allow clones. 

Yes, we encourage them. 

Your goal is to keep changing faster than 
the next guy. 


The whole flow of money could reverse 
itself in this business. I predict it will. All 
these models we have in our heads about 
commoditization could not be as relevant 
in this kind of a business because it is a 
virtual business. You don't have all the 
intermediate cost that most businesses do. 
Which also makes you more vulnerable. 
It does. The good and bad news of Net- 
scape is its success, which has put tre- 
mendous pressure on a team that is just 
now coalescing. 

It is my job to try to anticipate some 
of these issues - where are things going 
to break? Having watched FedEx grow, I 
know where a lot of things break. We need 
to do a better job of providing products 
that people can use, that come up clean, 
that don't have bugs and don't require a 
lot of handholding. 

In the long run, for high-end server soft- 
ware and high-end prices, your limitation 
is going to be your ability to provide sup- 


Thousands of people are 
beating the crap out of our code. 
could never afford that many QA engineers. 


Yes, a key tactic is that you always have 

to be first to market. 

So it's the original Sun strategy: you force 
yourself to keep fit. 

Well, I think it is as much the Hewlett- 
Packard strategy: cannibalize your own 
products. 

You're never going to get huge premiums, 
because the market is moving so fast. I’m 
not sure that your strategy of allowing 
users to download trial copies won't end 
up being perennial; only a few people will 
ever pay. 

We recently introduced our 2.0 product, 
and it's actually priced higher than we 
hoped. 

And how many people are buying it? 

We are pleased. DOS came out at three 
bucks and Windows 95 is a hundred. I 
don't know where you get the idea that 
when you have a competitive market you 
always have to become a commodity. But I 
agree with your basic premise: If you can't 
execute, it's foolishness. If you can, it sets 
up a whole new model in this industry. 
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port - which means people. 
Yes, you have to manage people as well as 
strategy. 
And competition. Let’s go back to 
Microsoft. 
Microsoft has a huge revenue base. They 
have to grow it. I understand the problem 
they have, and I’m sure a market like ours 
appears attractive to them. We, on the 
other hand, have the advantage of starting 
on the other end, namely the open, non- 
proprietary end. Microsoft has to start at 
their point of strength, which is basically 
proprietary, closed, desktop versus com- 
munication, or database versus desktop, 
and then move into this market. 
Therefore it seems that even though 
they have much better resources, it's a fair 
fight. If you look at the way businesses like 
this have evolved over the last 20 years, 
the likelihood is that our biggest competi- 
tor is one we don't know about today. 
Apple was railing against IBM, but their 
real competitors were Intel and Microsoft. 
They never saw them coming. m m m 
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4151 at Edwards Air Force Base. These 
days, aerospace companies must sell them- 
selves hard, and inside the hangar called 
Building 602, the Skunk Works has pre- 
pared a bit of theater for the brass, politi- 
cians, and press invited for the unveiling. 

A huge curtain has been drawn across the 
hangar, splitting it in two. The lights go 


and ghostly fog around the craft: a white 
object that looks like nothing so much as a 
flying saucer with a large porthole. It takes 
a few seconds to see that narrow wings 
grow from the sides of the disc. It is Dark- 
Star, the new so-called Tier Ill Minus UAV. 
The Tier designation has its origins in 
some obscure Pentagon paper and delin- 
eates the pecking order of unmanned 
aerial vehicles - by range, time in the air, 


UAVs can give the generals 
not just desktop infowar 
but desktop infowar in real time. 


down and there is a great rumbling sound 
from above. | look up and see that the yel- 
low roof crane that spans the whole hangar 
is sliding slowly in the dark, pulling back 
the blue curtain, a cluster of orange lights 
hovering somewhere high above. As music 
from the film The Rocketeer plays - evoking 
an earlier era of daring and innovative avi- 
ation, the 1930s - a machine spreads a soft 


size, and other features. In this recondite 
categorization, the Predator, a so-called 
Tier II UAV, follows the Tier | “Gnat 750," 
which the CIA tried out last year from 
Bosnian Albanian bases. Tier Il Plus is being 
constructed by Teledyne Ryan in San Diego 
and should be able to fly at 65,000 feet 

for 24 hours or more per flight; this craft, 
yet to fly, is a semi-rival of Lockheed's Dark- 


Star, with a less stealthy shape. DarkStar, 
which will cruise at 288 mph using a single 
jet engine buried inside what looks like 
the porthole, can reach 45,000 feet (where 
it surveys a huge area of some 16,000 
square miles using synthetic aperture 
radar or electro-optical cameras made by 
Sony). But its UFO-like shape makes it 
harder for radar to spot, track, and shoot 
down than the Tier II Plus - and, at least 

in theory, safer. 

There is also said to be another Tier Ill 
project, a very stealthy, high-endurance 
reconnaissance UAV, with the flying-wing 
shape of a B-2 bomber and a wingspan of 
150 feet. Observers claim to have seen such 
a craft in the area of the Skunk Works in the 
early '80s; some reports hold that the pro- 
gram was canceled after burning through 
an estimated $850 million. 

After the smoke has faded from around 
DarkStar, and the oohs and aahs have 
reduced to silence, | talk to Major General 
Ken Israel, head of the Defense Airborne 
Reconnaissance Office. DARO along with 
ARPA - the Advanced Research Projects 


Agency, which gave us the original 212 
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4210 stealth fighter - developed DarkStar, 
and Israel is its champion. During the late 
1960s, Israel flew on an EB-66, a bomber 
converted to monitor Soviet radio traffic 
and telemetry. He is a colorful character, 
given to quoting the odd phrase from 
Shakespeare as he paints a glorious future 
for UAVs, a revolution in aviation. 

Israel's leading arguments for UAVs are 
humanistic: "In the next century, we will 
definitely rely more on pilotless aircraft to 
place people out of harm's way." But they 
are also couched in terms of the new Pen- 
tagon fashion - "infowar." "We need to 
know what's on the battlefield before we 
get on the battlefield," says Israel. UAVs 
can give the generals not just desktop 
infowar but desktop infowar in real time. 

Look, too, he says - using the economic 
terms of today's budget-conscious Penta- 
gon - at "cost of ownership." Including 
development, production, maintenance, 


they can tolerate more Gs. And they cost 
less, because they don't have to carry sys- 
tems to protect and nurture the pilot at 
risk. The ill-fated D-21 | saw at Blackbird 
Park, however, was the closest Johnson 
came to realizing his vision. 

Modern UAV history really began in 
1982, when Israeli pilots flying over the 
Bekáa Valley in Lebanon used unmanned 
planes designed by a California-born engi- 
neer named Al Ellis to knock out Syrian 
surface-to-air missiles. Those remotely 
piloted vehicles, called drones, waited high 
in the air while a volley of smaller decoy 
planes entered the valley. The decoys car- 
ried electronics that created the radar 
impression of a larger fighter plane, fooling 
the SAM radars into locking on. Once 
locked on, the radar could be spotted by 
Israeli bombs, incapacitating the SAM sites. 

For the most part, the US military ignored 
these developments in the Middle East. But 
after the Reagan administration stationed 
US Marines in Lebanon, the Israelis demon- 


The fighter ace, the lone-dog jet jock - 
they're as basic a part of American fighting 
folklore as the cowboy on horseback. 


and other costs, Israel says that the SR-71 
Blackbird costs $38,000 an hour to fly, a 
U-2 $6,000 an hour, but a UAV only $2,000. 
And with its ability to linger over an area, 
Israel argues, a UAV can "view the battle- 
field with impunity." It can wait until the 
prey moves, the Scud scurries. 

The logic for UAVs has been obvious to 
some for years. The former head of the 
Skunk Works, the late Ben Rich, touted 
pilotless planes in a book last year, and 
Pentagon visionaries regularly include 
them in their conception of future high- 
tech battlefields. But even as early as the 
'60s, the legendary founder of the Skunk 
Works, Clarence "Kelly" Johnson - who 
took a handful of engineers, set them up in 
a few old engine crates in 1944, and creat- 
ed the first successful US jet fighter - pre- 
dicted that the future of military aviation 
would belong to unmanned aerial vehicles. 

They can outperform manned craft, 
pointed out the designer of some of the 
best manned aircraft in history, because 


H1H 


strated the usefulness of another kind of 
remotely piloted vehicle called Mastiff. 
From the camera of one such craft, they 
reportedly shot a videotape of then-Marine 
Commandant General P. X. Kelley visiting 
his troops. In case the point was too subtle, 
they fixed his head in the camera's cross 
hairs. The result impressed Kelley's boss, 
Secretary of the Navy John Lehman, who 
ordered several of the Mastiff RPV systems 
for his own forces. 

Meanwhile, the US set about developing 
its own remotely piloted vehicles, the old- 
fashioned Pentagon way. While the Mastiff 
and other Israeli systems were basically 
overgrown model airplanes carrying a vari- 
ety of electronics, the American Aquila 
would be a multimillion-dollar superplane 
lacking only a pilot. Lockheed's Texas 
branch devoted years and many unsuccess- 
ful test flights to the project, which was 
finally killed. The Mastiff had been devel- 
oped in five years for half a million dollars. 
The Aquila - Latin for eagle- tooka 214» 
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4212 decade and nearly $1 billion to 
design, only to fail. 

Recently, the Persian Gulf War gave 
impetus to UAV proponents, especially 
in light of the difficulty of locating Scuds 
on the ground. While most American TV 
viewers saw Desert Storm as a model of 
information efficiency and intelligence 
gathering, General Norman Schwarzkopf 
and other commanders complained about 
their lack of real-time information. The 
cool images we saw of smart bombs riding 
lasers down air vents were actually gun- 
sight films, carried back to base and devel- 
oped. Real-time information about enemy 
targets was much harder for the generals 
to get. By the time satellite photos and 
other images reached the field from Wash- 
ington, the tanks had often moved, the 
Scuds had been shifted. 

This flow of information reflected the 
old order of Pentagon thinking - like the 
old corporate staff system it had inspired. 
Today, both are being "re-engineered," and 
UAVs are a tool in the process. The old Pen- 
tagon was a sort of mainframe, top-down 
system, but now field generals want the 
real-time intelligence a UAV can provide - 
the equivalent of a desktop PC, pushing 
decisions down to the front. 

To be sure, the new Pentagon thinking is 
still the classic case of fighting the last war, 
but it also offers a look at the information 
war of the future. War-making today is 
wrapped in the same clichés as private 
enterprise - colonels at the Pentagon now 
talk about re-engineering, downsizing, and 
empowerment, just like middle managers 
in business. UAV proponents tout their 
craft as the PCs of intelligence - inexpen- 
sive, adaptable, customizable - laptops for 
the general on the go. 

But what bothers traditionalists about 
this vision is the lack of a cockpit, of win- 
dows - of a guy with guts in there. The 
image of the piloted plane is still central 
to the US military. The fighter ace, the 
lone-dog jet jock, the right stuff - all this 
is as basic a part of American fighting folk- 
lore as the cowboy on horseback. It is not 
easily challenged - which makes Israel and 
his cohorts identify with George Patton 
and other proponents of the tank, who 
struggled against the dominant horse- 
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cavalry mentality of the early 1900s. 

But UAV champions identify the most 
with Billy Mitchell (played by Gary Cooper 
in The Court Martial of Billy Mitchell), who 
became a martyr to the futuristic idea of 
dropping bombs on people in distant 
cities and was driven out of the Air Corps. 
Mitchell embarrassed the US Navy by sink- 
ing ships with bombers, proving the vul- 
nerability of the battleship. In the process, 
he laid the foundation for the firebombing 
of Europe and Japan, the atomic bomb, 


WHY UAVS BEAT FIGHTER JOCKS 
Fighter pilots are American heroes - 
but they also have their drawbacks. 


Presented by an Air Force colonel at a 
meeting regarding UAVs: 


They don’t need crew rest. 

They don't hog all the seats at the 

O Club during happy hour. 

You don't have to call them by some 


dumb nickname. 

It doesn't bother them that they 
don't know their parents. 

They don't have egos greater than 
all outdoors. 

They don't embarrass you at social 
functions by molesting the opposite 
sex and playing aircraft carrier on a 
beer-soaked table. 

They don't throw up on your wife's 
new dress. 

They don't need US$100 sunglasses 
to hide their bloodshot eyes. 

They don't need no stinkin' leather 
jacket. 


from Skunk Works Digest mailing list 


and General Curtis "Bombs Away" LeMay's 
Strategic Air Command. 

“We are like Billy Mitchell," say Israel 
and other UAV proponents, invoking the 
onetime rebel, now a saint in the Air Force 
pantheon. But pilots will not accept this 
evolution so easily. Israel's vision of a 
future war in which batlike robot planes 
swoop and dive in the sky too acutely chal- 
lenges the status of the traditional hero. 
There is no reason at all, Israel says, that 
UAVs could not take over the job of the 
manned interceptor, that Captain Nolo 
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could not supplant Chuck Veager. It is only 
a matter of time before fighter planes with- 
out fighter jocks joust with each other in 
some robot battle in the sky. 

Lieutenant Colonel Jim Greenwood, like 
Israel, is a DarkStar enthusiast and has no 
trouble envisioning the air jockeys of the 
future. The first controllers of DarkStar, he 
explains, will be trained pilots. “But in the 
future, you might take people straight off 
the street, give them pilot training and 
instrument rating, then have them stop 
flying real planes and go to UAV school.” 

The prospect of videogame stars taking 
over from Top Gun doesn't seem to faze 
the colonel. Although he concedes that 
“it’s a pilot's air force" and some pilots will 
resist UAVs to their last breath, when it 
comes to computers replacing the “human 
element” at the controls, says Greenwood, 
that began happening long ago. Comput- 
ers fly airplanes much more often than 
pilots like to admit. Many aircraft, such as 
the F-117 stealth fighter, are unstable with- 
out controlling computers that translate 
the motions of the joystick and pedals. And 
commercial airliners full of hundreds of 
human souls are more readily trusted to 
computer systems than to human pilots 
for bad-weather landings at the world’s 
major airports. 

Pilots have grudgingly accepted the 
cooperation of computers in such contexts, 
but it is far harder for them to face the 
prospect of being grounded in favor of a 
videogame geek. 

Yet considerable incentive for replacing 
the fighter with the UAV, despite all our 
affection for the chivalry and heroism of 
the dogfight, comes in part from the 
Persian Gulf War, where it was made clear 
how sensitive we have become to any loss 
of human life. The Vietnam syndrome has 
been replaced by the Gulf War syndrome: 
total intolerance of casualties. And we are 
especially unwilling to accept the national 
humiliation occasioned by shot-down 
pilots who become prisoners, even hos- 
tages, to be displayed for the TV cameras. 

Cases in point go back as far as Francis 
Gary Powers and the infamous U-2 spy- 
plane shoot-down of 1960. But another 
example conveniently popped up the very 
day after DarkStar's unveiling, when an 
F-16 carrying pilot Scott O’Grady was shot 
down over Bosnia. With UAVs, there 215» 
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4214 isless need to send aircraft over 
such areas - and less chance of pilots 
becoming the enemy's pawns. 

In fact, Predators were involved in find- 
ing O'Grady, although they weren't fully 
deployed until a month after his rescue. 
Had they been used earlier, UAVs might 
also have warned of the menace of the 


SAMs that shot down O'Grady. 


If the right-stuff tradition is deeply embed- 
ded in American military thinking, another 
ethos is equally strong: the belief in better 
guns and faster planes, longer-range 
bombers and deadlier lasers. There is an 
abiding faith in high-tech weapons to win 
wars and save lives in the process. One 
member of the DarkStar team, Boeing's 
Randy Harrison, puts it this way: "UAVs are 
part of the great American tradition of sub- 
stituting technology for human beings." 
This substitution, though, has not always 


lems, yet within weeks of the Predator 
crashes, the Army had taken delivery of 

its fifth Hunter craft, and the Israelis had 
unveiled a new generation of UAVs. The 
first official squadron of Air Force UAVs is 
now taking shape in the Nevada desert, at 
Indian Springs, a disused World War II facil- 
ity on the edge of the huge, secretive Nellis 
Air Force Base test range. The new force 
has been designated the 11th Reconnais- 
sance Squadron, commanded by Colonel 
Steven L. Hampton. 

Meanwhile, General Joseph Ralston, 
commander of the Air Force Air Combat 
Command, has gone on record as believing 
that UAVs are a high priority. But oddly, it 
is the US Army, not the Air Force, that pro- 
poses to move UAVs beyond reconnais- 
sance into weaponry. The Army recently 
proposed a force of Teledyne's Tier Il Plus 
UAVs to fire "boost-phase intercept mis- 
siles" - antimissile missiles for shooting 
down Scuds or other intermediate-range 
ballistic missiles on their way up, when 


“UAVs are part of the great American tradition 
of substituting technology 
for human beings," Harrison says. 


occurred as a linear progression. The pilots 
and ground crews from El Mirage and Fort 
Huachuca, for instance, found themselves 
facing new problems when they packed up 
and headed to the Balkans. On June 12, 
one of the Predators | had seen at El Mirage 
overshot a runway and was damaged. 

And in Bosnia, the quality of the images 
brought back by the first Predator flights 
proved disappointing. In early August, two 
of the four Predators flying from Gjander 
airfield in Albania were lost over Bosnia. 
One simply vanished, presumably shot 
down. The other, after developing its own 
problems, was intentionally flown into a 
mountainside and destroyed to protect 

its sensitive technology from falling into 
the wrong hands. 

Critics leaped on these losses as evidence 
that unmanned aerial vehicles would never 
replace recon planes. But Bosnia already 
had shown that UAVs were too important 
to be abandoned. True, DarkStar's test 
flights had been delayed by software prob- 
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they are slow and vulnerable. In this vision, 
UAVs could also linger above the battle- 
field and knock out enemy tanks the 
moment they creep out of cover, with the 
new generation of smart munitions known 
- and here the Pentagon has outdone itself 
in lyricism of nomenclature - as "Brilliant 
Pebbles," a term borrowed from Star Wars. 
So, back in the desert, in the burrito 
shacks near El Mirage, in the fast-food 
joints of Palmdale, the engineers working 
on tomorrow's UAVs thumb through their 
newspapers tracking the performance 
of the robot planes in the Balkans. With 
the deployment of US forces in Bosnia, 
the Predator and Hunter have a chance 
to assume an even more important role - 
and an opportunity to demonstrate the 
effectiveness of UAVs in keeping the peace. 
But ultimately, for the UAV champions, 
like the prophets of tanks and air power 
in the 1920s and ’30s, only the actuality 
of war can prove the effectiveness of the 
weapons they believe in. m m m 
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Message 33: 

Date: 3.1.96 

From: <nicholas@media.mit.edu> 
To: <Ir@wired.com> 

Subject: 


During the 1982 World Conference on Cul- 
tural Policies in Mexico City, Jack Lang, the 
French minister of culture, declared that 
“cultural and artistic creation is a victim of 
a system of multinational financial domina- 
tion against which we must organize our- 
selves." Then he called the object of his 
tirade the product of "financial and intel- 
lectual imperialism." What prompted this 
outburst? The TV soap Dallas. That foolish 
program was so popular worldwide, it 
became a symbol of American cultural impe- 
rialism and a threat to European identity. 
More than 13 years later, last December, 
French President Jacques Chirac warned 
leaders of the world's 47 French-speaking 
nations that if English continues to dominate 
the information highway, "our future gener- 
ations will be economically and culturally 


The idea that the Net is another 
form of Americanization and a threat 
to local culture is absurd. 


marginalized." Chirac declared that 90 per- 
cent of information transmitted on the Net 
is in English, and it threatens to steamroll 
French language and culture. Hello? 

Mr. Chirac, if anything is going to restore 
cultural identities, large and small, it is the 
Internet. | won't ask you what your fore- 
fathers did to the native language of Benin, 
the African nation where you made this 
proclamation. But I will remind you that the 
World Wide Web was invented in Switzer- 
land, in the French-speaking part no less, 
and your own Minitel system is twice the 
size of America Online. The idea that the 
Net is another form of Americanization and 
a threat to local culture is absurd. Such 
conviction completely misses and misun- 
derstands the extraordinary cultural oppor- 
tunities of the digital world. 


Italy may point the way for France 
In Cagliari, the capital of Sardinia, lies evi- 
dence that the Net can be respectful of 
language, at once local and global, and a 
medium for cross-cultural exchange. Nichi 
Grauso's Video On Line (http://www.vol.it) 
provides a browser used in more than 20 
languages, many of which you have never 
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heard: Afrikaans, Amarico, Ewe, Fah, Haous- 
sa, Ibo, Kimbundu, Nyanja, Pulaar, Sangho, 
Suto, Tigrigna, Chokwe, Yoruba, Bassa, Indi, 
Kikongo, Lingala, Lunda, Mandekan, Fulani, 
Somali, Wolof, Tswana, Swahili. 

Think of it. Less than two years ago, Nichi 
Grauso had not heard of the Internet (see 
"The Berlusconi of the Net," Wired 4.01, 
page 78). When he discovered it, instead of 
grumbling about Netscape being in English, 
he created a multilingual browser and ser- 
vice already used or accessed by more than 
500,000 people around the world. Video On 
Line validates the decentralist structure of 
the Net, especially in the European context, 
in which governments own the highly cen- 
tralist telephone companies that dominate 
the continent's telecommunications with 
poor service and high costs. Colonialism is 


the fruit of centralist thinking. It does not 
exist in a decentralized world. 


Revisiting the ducks 
am fond of quoting MIT professor Mitch 
Resnick's story about ducks flying south in 
a V formation. The front duck is not leading. 
Each duck is a stand-alone processor who 
behaves according to local rules and auton- 
omous behavior. My variation of this story is 
that if you shoot the front duck, it will drop 
and the rest will scatter. Eventually, the 
remaining ducks will regroup into a new V 
formation with a new front duck and contin- 
ue on their way. No, the vice president duck 
did not become the president duck. That's 
not the way it works. 

The essence of the Net, like the ducks, 
is a collection of interconnected and auton- 
omous processors, none of which is in con- 
trol and all of which can be a client one 
moment and a server another. In this 
scheme, it is not possible to colonialize the 
Net and turn its users into English-speaking 
puppets in the way France turned 46 other 
regions or nations - each with its own 
indigenous languages - into French-speak- 
ing colonies. There are three reasons the 
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Net will be free from such imperialism: 

1. The cost of entry is low. With less than 
US$2,000 of capital equipment and $10 per 
month of recurring costs, you can publish ' 
on the Net, say, in Romansch. Under these 
conditions, it is probably unimportant that 
only 70,000 people in the southeast corner 
of Switzerland speak this language. 

2. It can deliver to a sparsely populated 
universe, like Urdu-speaking brain surgeons 
around the world, even though there may 
be only two or fewer per city. Information 
and community can be pinpointed with 
total disregard for geographic density and 
without the need to justify or qualify them 
in the terms of a mass medium. 

3. The Web has turned the "medium" 
inside out because the process enables you 
to "pull" information - versus having it 
"pushed" at you. Language-specific content 
can be accessed more easily than ever 
either by you or by digital agents; not to 
mention that in the near future, these same 
agents will be able to automatically trans- 
late documents into your own language. 


English as a second language 
While English is not the most widely spoken 
language in the world, it is definitely the 
most-used second language. A German in 
Greece will order her food in English, just as 
a Frenchman in Germany will speak with a 
taxi driver in English. Similarly, the air traffic 
control standard is almost always English. 
This lingua franca should not be confused 
with cultural identity, nor should it be the 
basis for cultural-wars rhetoric. In fact, thank 
god we have the means to share an opera- 
tional language. It is not the language of 
love, good food, and fine wine - it is certain- 
ly not the language of Voltaire - but it is a 
utilitarian language that lands planes safely 
and keeps the Net's infrastructure running. 
The Net is not produced and bottled in 
the US. In fact, more than 50 percent of Net 
users are outside the US, and that percent- 
age is rising. By 2000, less than 20 percent 
of all Internet users will be in the US. So 
please, Mr. Chirac, stop confusing chauvinism 
with imperialism. The Net is humankind's 
best chance to respect and nurture the most 
obscure languages and cultures of the world. 
Your flaming is counterproductive to making 
our planet more pluralistic. m m m 
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Cruising the ‘net can be painfully slow 
even with today’s fastest modems. 


Now you can hit top speed at home with 
the Integrated Services Digital Network. 


Bell Atlantic’s new residential ISDN service rushes 
data to your PC by extending our digital network 

into your home. With just one call to our InfoSpeed™ 
solutions center, you can order all you need to get 
up to speed - from equipment to installation. 


Shift into high gear today. 


Bell Atlantic InfoSpeed solutions center 
1-800-204-7332 
Monday - Friday, 9am - 6pm EST 


e-mail: isdncin@bell-atl.com 


Bell Atlantic residential ISDN service is limited to the Bell Atlantic region and subject to regulatory approval. 
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